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M icroscopic Diagnosis of Parasitism
in Domestic Animals 
PARASITIC INFESTATIONS in farm herds and flocks havebeen recognized with increasing frequency during the pastthirty or more years as the cause of serious losses to farmers.Pastures, feedlots, yards, and even buildings used continuously for aquarter or half century have gradually become contaminated witheggs of various intestinal parasites deposited in the droppingsfrom infested animals, so that young stock or new stock brought tothe farm have little chance of remaining uninfested. The hazardto young and newly born animals is especially serious, for it is inthe early period of life that parasitic infestation is likely to provemost damaging. 
The economic significance of parasitism in farm animals isdifficult to appraise. There are no figures to show the losses sus­tained from lowered milk yields, reduced egg production, decreasedhorse power, and unsatisfactory gains in feedlots, not to mentionactual mortality. That it is a problem of large magnitude is evident,ho\\Oever, from the known distribution of parasitic disease amongfarm animals. 
Need for Microscopic Examination
Diagnosis of cases of parasitism has been a difficult matter forthe local veterinarian since the symptoms in typical advanced cases
- unthriftiness, anemia, fatigue, diarrhea, lack of coordination,and emaciation - are not easily distinguished from bacterial andnutritional diseases, with which they are often associated. In factthe presence of parasites in a herd or flock may not be suspecteduntil some of the animals succumb, and by that time most of theanimals may be infested. 11ature chronically infested animals, thatperpetuate the parasite in a herd, may die without having shownany symptoms recognizable as due to parasitic infestation.1\1icroscopic examination of feces when internal parasites aresuspected and of skin scrapings in cases of external parasiteshas proved an effective solution to this diagnostic problem. In fact 
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Equipment used in microscopic examination forparasites and parasite eggs 
GENERAL DIRECTIONS FOR COLLECTING
AND PREPARING SPECIMENS 
Precautions 
Fecal specimens and skin scrapings for microscopic examinationmust be properly collected if reliable results are to be obtained.Freshly expelled fecal material should be obtained whenever pos­sible since, under favorable conditions, some parasite eggs maydevelop rapidly to a stage in which it is difficult or even impossibleto identify them. 
Contamination of fecal specimens with dirt, straw, and otherextraneous material should be avoided. Neither should fecal speci­mens be collected following the administration of laxatives, sincethe effect of the latter may serve to reduce the concentration ofparasite eggs to the point where they may not be detected by theusual methods. The same difficulty may be experienced in examin­ing fecal specimens from animals suffering from diarrhea. Sincediarrhea may be encountered in intestinal parasitism, the results ofmicroscopic examination in enteric disturbances must be carefullyappraised. 
In depending on microscopic technic for the diagnosis of 'para­
[ 7 ] 
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r e a d i l y  i f  n o t  m o r e  easil~ 
s i t i s m  i t  m u s t  b e  r e m e m b e r e d  t h a t  r e p e a t e d  e x a m i n a t i o n s  a r e  m u c h  
m o r e  r e l i a b l e  t h a n  i s  a  s i n g l e  e x a m i n a t i o n  b e c a u s e  o f  c e r t a i n  v a r i a ­
t i o n s  i n  t h e  c y c l e  o f  t h e  p a r a s i t e s  a n d  t h e  p h y s i o l o g y  o f  t h e  h o s t .  
N  e g a t i y e  r e s u l t s  a r e  s o m e t i m e s  o b t a i n e d  f r o m  f e c a l  e x a m i n a t i o n s  
i f  t h e  p a r a s i t e s  a r e  n o t  m a t u r e  e n o u g h  t o  d e p o s i t  o v a .  T h i s  m i g h t  
o c c u r  d u r i n g  t h e  e n c y s t e d  s t a g e  o f  c e r t a i n  p a r a s i t e s ,  s u c h  a s  
s t r o n g y l e s  a n d  o e s o p h a g o s t o m e s .  T a p e w o r m  s e g m e n t s  o f t e n  l e a v e  
t h e  d i g e s t i v e  t r a c t  w i t h o u t  d i s i n t e g r a t i n g ,  i n  w h i c h  c a s e  n e g a t i v e  
m i c r o s c o p i c  . r e s u l t s  m i g h t  b e  o b t a i n e d  u n l e s s  t h e  s e g m e n t s  a r e  
d e t e c t e d .  
v V h e n  s k i n  s c r a p i n g s  a r e  t o  b e  t a k e n  t h e y  s h o u l d  b e  o b t a i n e d  
f r o m  t y p i c a l  l e s i o n s  a n d  f r o m  t h e  d e e p e r  l a y e r s  o f  t h e  d e r m a .  
S p e c i m e n s  f r o m  t h e  e p i d e r m i s  o r  f r o m  s u p e r f i c i a l  s c a b s  a r e  s e l d o m  
s a t i s f a c t o r y  b e c a u s e  t h e y  m a y  g i v e  n e g a t i v e  r e s u l t s  e v e n  w h e n  p a r a ­
s i t e s  a r e  p r e s e n t .  D i p p i n g  t h e  k n i f e  u s e d  f o r  o b t a i n i n g  s c r a p i n g s  i n  
m i n e r a l  o i l  f a c i l i t a t e s  t h e  c o l l e c t i o n  o f  v a r i o u s  s k i n  p a r a s i t e s .  
C l e a n  E q u i p m e n t  E s s e n t i a l  
T o  o b t a i n  a c c u r a t e  r e s u l t s  i n  m i c r o s c o p i c  e x a m i n a t i o n s ,  c l e a n  
e q u i p m e n t  m u s t  b e  u s e d  ;  o t h e n v i s e  p a r a s i t e  e g g s  m a y  b e  t r a n s f e r r e d  
f r o m  o n e  s a m p l e  t o  a n o t h e r .  I n e x p e n s i v e  m a t e r i a l s  u s e d  i n  h a n d l i n g  
a  s p e c i m e n  s h o u l d  b e  i m m e d i a t e l y  d i s c a r d e d ,  a n d  a l l  g l a s s \ v a r e  
u s e d  a s  s p e c i m e n  c o n t a i n e r s  s h o u l d  b e  d i s i n f e c t e d  a n d  t h o r o u g h l y  
w a s h e d .  
M o d i f i c a t i o n s  i n  P r o c e d u r e  
l \ 1 i n o r  m o d i f i c a t i o n s  i n  t h e  p r o c e d u r e  h e r e  d e s c r i b e d  p i c t o r i a l l y  
f o r  c o l l e c t i n g ,  p r e p a r i n g ,  a n d  e x a m i n i n g  s p e c i m e n s  f o r  p a r a s i t e s ,  
c a n  b e  m a d e  w i t h o u t  r e d u c i n g  i t s  a c c u r a c y ,  p r o \ Ti d e d  t h e  m o d i f i ­
c a t i o n s  a r e  s k i l f u l l y  m a d e .  T h e  s u g a r  s o l u t i o n  r e c o m m e n d e d  b y  
S h e a t h e r  i n  t h e  f l o t a t i o n  m e t h o d ,  f o r  e x a m p l e ,  h a s  b e e n  f o u n d  s a t i s ­
f a c t o r y  ;  y e t  s u b s t i t u t e s ,  s u c h  a s  a  f r e s h l y  p r e p a r e d  s o l u t i o n  o f  w h i t e  
c o r n  s i r u p ,  a r e  q u i t e  e f f i c i e n t .  E m p h a s i s  i s  p l a c e d  o n  s i m p l i c i t y  o f  
t e c h n i c  a n d  c l e a n l i n e s s  o f  e q u i p m e n t  a s  t h e  m e a n s  o f  i n s u r i n g  
a c c u r a c y .  
[  8  ]  
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COLLECTING AND PREPARING SKIN SCRAPINGS 
In collecting skin crapings for microscopic examination, deep
scrapings should be made from two or more typical skin lesions.
The picture below shO\vs the usual procedure. 
Collecting skin scrapings for microscopic examination
for parasites 
[ 9 ] 
C o n c r e t e  m a k e s  t h e  b
l  
f o r  m i l k i n g  r o o m ,  m i l k r  
n e n t  b a r n s  a n d  s h e d s .  
c r u s h e d  r o c k  o r  g r a v e l  
s u r f a c e s  w h e r e  c o w s  w i  1 ]  
b r o o m ,  o r  r o u g h e n i n g  
g r i t t y ,  r o u g h e n e d  s u r f a G  
s u r f a c e s  i n  m i l k r o o m ,  f~ 
o p e r a t o r  a r e a .  A  r e c o  
c o n c r e t e  i s  1  p a r t  P o r t I a  
a n d  3  p a r t s  c o a r s e  a g g I i  
c l e a n  w a t e r  ( 5  o r  6  
c e m e n t )  t o  m a k e  a  p l a s t i l  
•  j
W a l l s  o f  t h e  m l l k r o 0 1  
b e  s m o o t h ,  h a r d ' ,  a n d  n o  
o r  c l a y  b l o c k s  o r  w o o d  f J  
u n g l a z e d  i n t e r i o r  m a s o n r  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n  
i n  a n d  a r o u n d  t h e  b u i U  
m i l k i n g  r o o m  c a n  b e  s  
w a s h e d  d o w n  w i t h  a  h o s  
G e n t l e  h a n d l i n g  a n d  i m  
c o w s  a f t e r  m i l k i n g  r e d u c  
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  f e w l  
b e f o r e  b r i n g i n g  t h e m  i n .  I  
i n  t h e  b e d d e d  s p a c e  o n c e  
f r e s h  s t r a w  o n  t o p .  T h i s  f ,  
a n d  k e e p  t h e  c o w s  c l e a n e  
a s  n e e d e d  o r  a s  l o c a l  r e f  
d a i l y  t o  a t  l e a s t  o n c e  a  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o o  
o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h a n d ]  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easil~ 
U r b a n a ,  I l l i n o i s  
S o d i u m  h y d r o x i d e  m e t h o d  o f  p r e p a r a t i o n .  T o  r e m o v e  m i t e s  
f r o m  t i s s u e  e x u d a t e  a n d  d e b r i s ,  i m m e r s e  s k i n  s c r a p i n g s  i n  a  1 0 ­
p e r c e n t  s o l u t i o n  o f  s o d i u m  h y d r o x i d e .  T h i s  f a c i l i t a t e s  t h e  s u s p e n ­
s i o n  o f  t h e  p a r a s i t e  v v h e n  m i x e d  w i t h  s i r u p  o r  a  s u g a r  s o l u t i o n .  
S o d i u m  s u l f i d e  m e t h o d .  D i s s o l v e  a n y  d e s i r e d  a m o u n t  o f  
s o d i u m  s u l f i d e  c r y s t a l s  i n  a s  s m a l l  a  q u a n t i t y  o f  \ , v a t e r  a s  p o s s i b l e .
2
*  
T o  t h i s  s o l u t i o n  a d d  a n  e q u a l  a m o u n t  o f  9 5 - p e r c e n t  a l c o h o l .  A  
c l o u d y  p r e c i p i t a t e  f o r m s  a t  o n c e .  A d d  d i s t i l l e d  w a t e r  d r o p  b y  d r o p  
u n t i l  t h i s  p r e c i p i t a t e  r e d i s s o l v e s  a n d  r e m a i n s  i n  s o l u t i o n .  T h i s  
r e a g e n t  s h o u l d  b e  k e p t  i n  a  g l a s s - s t o p p e r e d  b o t t l e ,  t h e  n e c k  o f  w h i c h  
i s  c o a t e d  w i t h  p a r a f f i n .  S o a k  t h e  s c r a p i n g s  i n  e t h e r  t o  r e m o y e  t h e  
s u r f a c e  o f  o i l ,  a n d  t h e n  p l a c e  t h e m  o n  a  g l a s s  s l i d e  a n d  c o Y e r  \ " i t h  
a  c o v e r  g l a s s .  R u n  s e v e r a l  d r o p s  o f  t h e  s o d i u m  s u l f i d e  r e a g e n t  
b e n e a t h  t h e  c o v e r  g l a s s  a n d  p r e s s  d o w n  o n  t h e  g l a s s  t o  h a s t e n  t h e  
c l e a n i n g  p r o c e s s .  T h e  p r e p a r a t i o n  i s  r e a d y  f o r  e x a m i n a t i o n  i n  a b o u t  
1 0  m i n u t e s .  
M i n e r a l  o i l  m e t h o d .  T h e  u s e  o f  m i n e r a l  o r  l i g h t  l u b r i c a t i n g  
o i l  s i m p l i f i e s  g r e a t l y  t h e  e x a m i n a t i o n  o f  s k i n  s c r a p i n g s  f o r  p a r a s i t e s  
o t h e r  t h a n  f u n g i .  P l a c e  a  s m a l l  a m o u n t  o f  o i l  o n  t h e  c e n t e r  o f  a  
m i c r o s c o p e  s l i d e .  D i p  a  s t e r i l i z e d  s c a l p e l  i n  t h i s  o i l  a n d  s c r a p e  t h e  
l e s i o n  a s  i n d i c a t e d  a b o v e .  W i t h  t h i s  t e c h n i c  t h e  s k i n  s c r a p i n g s  
a d h e r e  f o r  t h e  m o s t  p a r t  t o  t h e  s c a l p e l .  T r a n s f e r  t h e  s c r a p i n g s  t o  
t h e  s l i d e  b y  c l e a n i n g  t h e  s c a l p e l  i n  t h e  o i l  d r o p ,  p l a c e  a  c o v e r  g l a s s  
i n  p o s i t i o n ,  a n d  t h e  s p e c i m e n  i s  r e a d y  f o r  e x a m i n a t i o n .  
*  S u p e r i o r  f i g u r e s  w i t h  a s t e r i s k  r e f e r  t o  l i t e r a t u r e  c i t a t i o n s  o n  p a g e  1 3 1 .  
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COLLECTING AND PREPARING FECAL SPECIMENS
In order to avoid contamination with parasites or eggs fron1other sources, only fresh ly expelled fecal material should be takenfor microscopic examination. Use a clean container and collectthe specimen in such a vvay as to avoid portions that have come incontact with the ground.
Feces may be taken from the rectum of small animals by n1eansof a swab, a blunt curette, or by an enema. This method, whenproperly used, has the adyantage of reducing contamination to them1111m um. 
In collecting a fecal specimen for microscopic examination usea clean container such as a fiber box 
For greatest efficiency in diagnosis it is necessary to use somemethod of concentrating worm ova. This can be accomplished inseveral ways, but recent technics usually make use of the principleof differences in specific gravity. vVhen feces are emulsified inliquids of high specific gravity and either centrifuged or allowedto stand, the worm eggs and many protozoan cysts float to the top,while the heayy, coarse debris settles to the bottom. The top filmcan then be removed and examined. The methods in most generaluse at present are described here. 
[ 11 ] 
C o n c r e t e  m a k e s  t h e  q  
f o r  m i l k i n g  r o o m ,  m i l k r 9  
n e n t  b a r n s  a n d  s h e d s .  1  
c r u s h e d  r o c k  o r  g r a v e l  
s u r f a c e s  w h e r e  c o w s  w i U  
b r o o m ,  o r  r o u g h e n i n g  1  
g r i t t y ,  r o u g h e n e d  s u r f a  
s u r f a c e s  i n  m i l k r o o m ,  f (  
o p e r a t o r  a r e a .  A  r e c o m ,  
c o n c r e t e  i s  1  p a r t  P o r t l a l ]  
a n d  3  p a r t s  c o a r s e  a g g n  
c l e a n  w a t e r  ( 5  o r  6  
c e m e n t )  t o  m a k e  a  p l a s t i  
W a l l s  o f  t h e  m i l k r o 0 9  
b e  s m o o t h ,  h , a r d ' ,  a n d  n q  
o r  c l a y  b l o c k s  o r  w o o d  f t \  
u n g l a z e d  i n t e r i o r  m a s o n r  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n i  
i n  a n d  a r o u n d  t h e  b u i l l  
m i l k i n g  r o o m  c a n  b e  s~ 
w a s h e d  d o w n  w i t h  a  h o s e  
l
G e n t l e  h a n d l i n g  a n d  i m
I  
c o w s  a f t e r  m i l k i n g  reduc~ 
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  f e  
b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  o n c e  
f r e s h  s t r a w  o n  t o p .  T h i s  1  
a n d  k e e p  t h e  c o w s  d e a n e :  
a s  n e e d e d  o r  a s  l o c a l  re~ 
d a i l y  t o  a t  l e a s t  o n c e  a  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o o  
o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h a n d ]  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easil~ 
S t e p s  i n  S u g a r  F l o t a t i o n  M e t h o d  
F o l l o w i n g  a r e  t h e  s t e p s  i n  p r e p a r i n g  a  f e c a l  s p e c i m e n  b y  t h e  
s u g a r  f l o t a t i o n  m e t h o d .  
1 .  H a v e  s u g a r  s o l u t i o n  r e a d y  
T h e  c o n c e n t r a t e d  s u g a r  s o l u t i o n  u s e d  b y  S h e a t h e r
l  O  
,  1 1  *  i n  h i s  f l o t a t i o n  
m e t h o d  i s  p r e p a r e d  b y  a d d i n g  5 0 0  g r a m s  ( a p p r o x i m a t e l y  1  p o u n d  o f  
g r a n u l a t e d  s u g a r  t o  3 6 0  c c .  ( a b o u t  1 2  o u n c e s )  o f  w a t e r .  A f t e r  t h e  s u g a r  
a n d  w a t e r  a r e  t h o r o u g h l y  m i x e d ,  p l a c e  t h e  c o n t a i n e r  i n  a  d o u b l e  b o i l e r  
o r  w a t e r  b a t h  a n d  h e a t  s l o w l y  u n t i l  t h e  s u g a r  i s  d i s s o l v e d .  D o  n o t  h e a t  
t o  t h e  p o i n t  w h e r e  t h e  w a t e r  e v a p o r a t e s ,  a s  t h e  s u g a r  m a y  c r y s t a l l i z e  o u t  
I n g r e d i e n t s  i n  S h e a t h e r ' s  s t o c k  s u g a r  s o l u t i o n  
w h e n  c o o l .  T u r n  o f f  t h e  h e a t  a n d  a l l o w  t h e  s u g a r  s o l u t i o n  t o  c o o l  b e f o r e  
r e m o v i n g  i t  f r o m  t h e  d o u b l e  b o i l e r .  A d d  6 . 5  c c .  ( 1  p e r c e n t )  o f  m e l t e d  
p h e n o l  c r y s t a l s  t o  t h e  s o l u t i o n  a n d  m i x  t h o r o u g h l y .  
A  w h i t e  c o r n - s i r u p  s o l u t i o n  m a y  b e  u s e d  a s  a  s u b s t i t u t e  f o r  t h e  a b o \ ' e  
s u g a r  s o l u t i o n .  C o r n  s i r u p  i s  a v a i l a b l e  a t  p r a c t i c a l l y  a l l  g r o c e r y  s t o r e s  
i n  l  Y z - p o u n d  c o n t a i n e r s .  A  s u i t a b l e  s t o c k  s i r u p  s o l u t i o n  i s  p r e p a r e d  b y  
m i x i n g  2 0  p a r t s  o f  h o t  w a t e r  a n d  8 0  p a r t s  o f  s i r u p .  A s  a  p r e s e r v a t i v e .  
a d d  1 0  c c .  ( 1  p e r c e n t )  m e l t e d  p h e n o l  c r y s t a l s  t o  1  l i t e r  o f  t h e  s t o c k  s i r u p  
s o l u t i o n  a n d  t h o r o u g h l y  m i x  b y  s h a k i n g .  C o r n - s i r u p  s o l u t i o n  a p p a r e n t l y  
d o e s  n o t  p o s s e s s  t h e  k e e p i n g  q u a l i t i e s  o f  S h e a t h e r ' s  g r a n u l a t e d  s u g a r  
s o l u t i o n .  F o r  t h i s  r e a s o n  i t  s h o u l d  b e  f r e s h l y  p r e p a r e d  t o  g i v e  t h e  
b e s t  r e s u l t s .  
[  1 2  ]  
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[  1 2  ]  
2. Using a clean wooden or fiber tongue-depressor, removeYz to 1 tablespoon of freshly collected fecal material 
Place the fecal material in an uncontaminated container, such as aglazed teacup, beaker, glass o r shell vial containing physiological saline
solution . The amount of saline solution to u e depends upon the con­
sistency of the fecal specimen . 
3. Thoroughly mix fecal specimen in saline solution by gentle
stirring with the tongue-depressor 
Continue gentle agitation until all lumps are thoroughly broken upinto a homogeneous suspension . Be careful not to contaminate the tableby spilling any of the mixture. 
[ 13 ] 
C o n c r e t e  m a k e s  t h e  b :  
f o r  m i l k i n g  r o o m ,  m i l k r o  
n e n t  b a r n s  a n d  s h e d s .  
c r u s h e d  r o c k  o r  g r a v e l  
s u r f a c e s  w h e r e  c o w s  w i ! ]  
b r o o m ,  o r  r o u g h e n i n g  1
I  
g r i t t y ,  r o u g h e n e d  s u r f a d  
s u r f a c e s  i n  m i l k  r o o m ,  f  
o p e r a t o r  a r e a .  A  r e c o r n ,  
c o n c r e t e  i s  1  p a r t  P o r t l a n  
a n d  3  p a r t s  c o a r s e  a g g t  
c l e a n  w a t e r  ( 5  o r  6  _  
c e m e n t )  t o  m a k e  a  p l a s d  
W a l l s  o f  t h e  m i l k r o o l  
b e  s m o o t h ,  hard~ a n d  n O J  
o r  c l a y  b l o c k s  o r  w o o d  f~ 
u n g l a z e d  i n t e r i o r  m a s o n r  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n .  
i n  a n d  a r o u n d  t h e  b u i !  
· 1  I
m l  k i n g  r o o m  c a n  b e  s 9  
w a s h e d  d o w n  w i t h  a  h o s ( l  
G e n t l e  h a n d l i n g  a n d  i m  
c o w s  a f t e r  m i l k i n g  r e d u c (  
I  
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  f e w  
b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  o n c e  
f r e s h  s t r a w  o n  t o p .  T h i s  ~ 
a n d  k e e p  t h e  c o w s  c l e a n e ­
a s  n e e d e d  o r  a s  l o c a l  r e f  
d a i l y  t o  a t  l e a s t  o n c e  a  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o o  
o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h a n d ]  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easi1~ 
4 .  R e m o v e  c o a r s e  p a r t i c l e s  b y  s t r a i n i n g  f e c a l  s u s p e n s i o n  
t h r o u g h  c l e a n  n e w  g a u z e  
P l a c e  2  t o  4  l a y e r s  o f  g a u z e ,  d e p e n d i n g  o n  s i z e  o f  m e s h ,  o v e r  t h e  
m o u t h  o f  a  c e n t r i f u g e  t u b e .  P u s h  t h e  g a u z e  d o w n  i n t o  t h e  t u b e  s o  a s  t o  
m a k e  a  p o c k e t  1  t o  2  i n c h e s  d e e p .  F i l l  t h e  c e n t r i f u g e  t u b e  a h o u t  h a l f  f u l l .  
B u r n  w o o d e n  t o n g u e - d e p r e s s o r  a n d  g a u z e  a f t e r  u s i n g  t h e m  i n  p r e p a r i n g  
t h e  s p e c i m e n .  
[  l~ ]  
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[  1 2  ]  
5. Add sugar or sirup solution to fecal suspensionAdd an equal amount of sugar solution or sirup to the fecal specimento double the volume and if possible fill the tube to Y4 inch from thetop. The addition of concentrated sugar or sirup solution increases thespecific gravity of the diluent and causes parasite eggs that are presentto rise to the surface of the fecal suspension. 
6. Thoroughly mix fecal suspension and sugar or sirup solutionPlace a small piece of glass or cellophane over the mouth of the tubeand hold it in place with the thumb. Then invert and gently shake thetube until the fecal material is thoroughly distributed through the sugaror sirup solution. The glass or cellophane should be burned. 
[ 15 ] 
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i n  a n d  a r o u n d  t h e  b u i l l  
m i l k i n g  r o o m  c a n  b e  s  
w a s h e d  d o w n  w i t h  a  h o s  
G e n t l e  h a n d l i n g  a n d  i m  
c o w s  a f t e r  m i l k i n g  r e d u c  
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  f e w i  
b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  o n c e  
f r e s h  s t r a w  o n  t o p .  T h i s  
a n d  k e e p  t h e  c o w s  c l e a n e  
a s  n e e d e d  o r  a s  l o c a l  r e a  
I '  
d a i l y  t o  a t  l e a s t  o n c e  a  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o o  
o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h a n d ]  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easi1~ 
7 .  C e n t r i f u g e  t h e  m i x t u r e  o f  f e c a l  m a t e r i a l  a n d  s u g a r  
o r  s i r u p  s o l u t i o n  
T h e  c e n t r i f u g e  m a y  b e  a n  e l e c t r i c  o r  a  h a n d - o p e r a t e d  m a c h i n e .  I n  
e i t h e r  c a s e  i t  s h o u l d  b e  b a l a n c e d  w h i l e  i n  o p e r a t i o n  t o  o b t a i n  t h e  b e s t  
r e s u l t s .  A  s p e e d  o f  1 2 0 0  t o  1 5 0 0  r e v o l u t i o n s  p e r  m i n u t e  f o r  3  t o  . 5  m i n u t e s  
i s  s u f f i c i e n t .  I f  a  c e n t r i f u g e  i s  n o t  a v a i l a b l e ,  s p e c i m e n s  m a y  b e  c e n t r i ­
f u g e d  i n  a  B a b c o c k  c r e a m  t e s t e r .  I f  n e i t h e r  c e n t r i f u g e  n o r  c r e a m  
t e s t e r  i s  a v a i l a b l e ,  t h e  p r o p e r l y  p r e p a r e d  m i x t u r e  o f  f e c a l  m a t e r i a l  a n d  
s i r u p  o r  s u g a r  s o l u t i o n  m a y  b e  a l l o w e d  t o  s t a n d  i n  t h e  c e n t r i f u g e  t u b e  
o r  t e s t  t u b e  u n d i s t u r b e d  f o r  2 - t .  h o u r s  a t  i c e - b o x  t e m p e r a t u r e .  D u r i n g  
t h i s  t i m e  p a r a s i t e s  o r  p a r a s i t e  e g g s ,  i f  p r e s e n t ,  , , , · i l l  r i s e  t o  t h e  s u r f a c e .  
I f  t h e  s p e c i m e n  i s  n o t  p l a c e d  i n  a  c o o l  p l a c e ,  t h e  i n t e r n a l  s t r u c t u r e  o f  
m a n y  o f  t h e  p a r a s i t e  e g g s  m a y  c h a n g e ,  a n d  c o n f u s i o n  m a y  r e s u l t  w h e n  a n  
a t t e m p t  i s  m a d e  t o  i d e n t i f y  t h e m .  
[  ] 6  J  
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[  1 2  ]  
8. Flame the wire loop before and after usingA nichrome or copper wire 1 to 2 mm. (1 / 16/1 to 1/32/1) in diameter",ith a loop 8 to 11 mm. (5 / 16/1 to 7/ 16/1) across is most suitable fortransferring the centrifuged material to the slide. Heat the wire until red,before and after using, to destroy parasites or parasite eggs. 
9. With sterile wire loop transfer surface material fromcentrifugalized fecal suspension to slide
After flaming the wire loop, allow it to cool; then carefully touchsurface of centrifugalized material. A thin film the size of the loop willadhere to it. A solid glass rod 6 mm. (~/I) in diameter and 100 to 150mm. (4/1 to 6/1) long, with flattened head, is a lso satisfacto ry.l* If thespecimen is mixed carefully, and a ll owed to stand undistu rbed fo r at least24 hours in a cool place, the same technic is applicab le. Another methodis to touch a cover glass to surface of suspension and place on slide. 
[ 17 ] 
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G e n t l e  h a n d l i n g  a n d  i  
c o w s  a f t e r  m i l k i n g  r e d u c  
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  fe~ 
b e f o r e  b r i n g i n g  t h e m  i n .  :  
i n  t h e  b e d d e d  s p a c e  o n c e  
f r e s h  s t r a w  o n  t o p .  T h i s  
a n d  k e e p  t h e  c o w s  c l e a n e  
a s  n e e d e d  o r  a s  l o c a l  r e  
d a i l y  t o  a t  l e a s t  o n c e  a  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o o  
o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h a n d ]  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easil~ 
1 0 .  D e p o s i t  t h e  f i l m  a d h e r i n g  t o  t h e  s t e r i l i z e d  
w i r e  l o o p  o n  a  c l e a n  s l i d e  
T o u c h  l o o p  o r  r o d  l i g h t l y  t o  c e n t e r  o f  s l i d e  t o  d e p o s i t  t h e  a d h e r e n t  
f i l m  o f  m a t e r i a l .  F l a m e  t h e  w i r e  u n t i l  r e d  t o  d e s t r o y  p a r a s i t e s  o r  e g g s  
a d h e r i n g  t o  t h e  l o o p .  T h i s  p r o c e d u r e  p r e v e n t s  c o n t a m i n a t i n g  o t h e r  
s p e c i m e n s  w i t h  t h e  w i r e  l o o p .  
1 1 .  C o v e r  t h e  f i l m  o n  t h e  s l i d e  w i t h  a  c l e a n  c o v e r  g l a s s  
U s e  f o r c e p s  t o  h a n d l e  t h e  c o v e r  g l a s s .  P l a c e  e d g e  o f  g l a s s  i n  c o n t a c t  
w i t h  s p e c i m e n  o n  s l i d e ,  a n d  l o w e r  s l o w l y  f r o m  o n e  e d g e  t o  e x c l u d e  a i r  
b u b b l e s .  F l a m e  t h e  f o r c e p s  b e f o r e  a n d  a f t e r  u s i n g ,  i n  o r d e r  t o  d e s t r o y  
c o n t a m i n a t i o n .  
[  1 8  ]  
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U r b a n a ,  I l l i n o i s  
[  1 2  ]  
Another way to t ransfer specimen to slide 
A clean coyer glass can be placed on top of the completely filled tubebefore centrifuging and later removed with forceps and placed on slidefor examination. Unless the centrifuge tube is filled to the lip to hold the
cover glass intact, this method is not satisfactory. 
Other Concentration Methods 
The sugar or sirup flotation method has proved satisfactory;
but methods of different parasitologists are recommended and de­
scribed here so that the diagnostician may have some choice. Several
methods are summarized by Benbrook and Sloss,1* IIorgan and
Hawkins," 8* and Rebrassier. 9* Simple and accurate procedure is
e sential for routine examination. Special cases may warrant two
or more methods in establishing a diagnosis. 
Sodium nitrate method. This method has proved efficient in ourdiagnostic laboratory. lVIake a heavy fecal suspension in saturated
sodium nitrate. Strain through two layers of cheesecloth into a test
tube. Fill to the lip of the tube with additional sodium nitrate. P lace a
coverslip carefully on the tube, as in the sugar method, taking care not
to get bubbles under the coverslip. Let stand for 10 minutes, remove
the coverslip, place it on a slide and examine. (The centrifuge methoddescribed on page 16 can also be used with sodium nitrate .) 
[ 19 ] 
Salt flotation method. Make a heayy fecal suspension in satu­
rated sodium chloride. Strain as above, and fill the tube to the top with 
Concrete makes the b additional salt solution. Place a coverslip on the completely filled tube 
for milking room, milkro and let stand for 45 minutes. Remove the coverslip and examine. This 
nent barns and sheds. is not so efficient as the two methods already described but has the 
crushed rock or gravel advantage of simplicity. (The centrifuge method described on page 16 
can also be used with sodium chloi·ide.)surfaces where cows wil~ 
Zinc sulfate method. A 33-percent zinc sulfate solution may bebroom, or roughening 1· 
used in the same way as described above for the salt solution. The gritty, roughened surfac 
zinc sulfate solution floats many of the protozoan cysts to the surface 
surfaces in milkroom, f( along with the helminth ova, and is preferred in many laboratories. 
operator area. A recom (The centrifuge method is often used with zinc sulfate.) 
concrete is 1 part Portlar 
and 3 parts coarse aggr Smear Method
a 
clean water (5 or 6 g The oldest and simplest method of microscopic examination of 
cement) to make a plasti fecal specimens is the smear method. A small quantity of feces is 
Walls of the milkroonl smeared on a glass slide in a drop of physiological saline, covered 
be smooth, hard, and nq with a cover glass, and examined microscopically. The smear should 
or clay blocks or wood h be thin enough so that one can read newsprint through it. Otherwise 
unglazed interior masonr the preparation will not be sufficiently illuminated to insure proper 
diagnosis. One can detect motile protozoa (Trichomonas) Giardia) 
Histomonas) by this method, as well as coccidia oocysts. The di­
agnostician should always be a\yare of the possible presence of Cleaning. Sanitation 
"pseudo-parasites," such as plant hairs, pollen grains, plant cells, 
labor saved by observinl 
muscle fibers, etc. (Thomson 14*).
in and around the bui This method is widely employed by parasitologists, physicians, 
milking room can be s9 
and veterinarians and is usually quite satisfactory in heavily in­
washed down with a hoseI fested hosts. Findings obtained ,,,ith it are not, however, so reliable 
Gentle handling and i 
as those obtained by the flotation method, in which the concentra­
cows after milking reduc 
tion greatly reduces the probability that ova or parasites will be 
dropped in the milking s' 
overlooked.
to move about for a feWj 
before bringing them in. Stoll Method for Counting Worm Eggs 
in the bedded space once The Stoll12* method of counting nematode ova in sheep dung 
fresh straw on top. This b 
can be used for counting worm eggs in all classes of livestock. This 
and keep the cows cleane 
method is summarized as follows:
as needed or as local re (( .... A weighed amount of feces is comminuted in a known daily to at least once a 
amount of diluent in a flask, in which mixture the parasite eggs become 
this area. 
a Other methods include Garrison's3* direct smear and sedimentation method, 
Milking and feeding. Loughlin and Stoll's6* A. E. X method for detection of trematode ova, and 
Hall's5* screen and sedimentation method.doors to the milking roo 

operator from his workir 
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time is involved in hand] 

generally be trained to thl 

readily if not more easil~ 
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[ 12 ] 
detached from the fecal debris. This mixture, after thorough shaking,is promptly sampled with a pipette with which is withdrawn a known
small amount for transfer to a slide, where the ova are counted. The
number of ova present per gram of feces is then determined by multi­plying an average slide count by a factor, which is merely the propor­
tion of the original feces actually present on the slide.
"The steps in the method are as follows:
"1. Collect an uncontaminated fecal specimen from the sheep.
"2. Weigh into a 300 cc. Erlenmeyer flask (which has been etched
at the 300 cc. level) 10 grams of the pellets, add decinormal sodium hy­droxide to barely cover them, and set aside for a few hours or overnightto soften ( in warm weather use the refrigerator).
"3. After the pellets are well softened, mash them in the flask with aglass rod which has been flattened at the end. When they are visibly
well crushed, add sufficiently more hydroxide to make 300 cc., put in
several solid glass beads, rubber-stopper the flask, give it a preliminary
shaking and again set aside for a few hours or overnight.
"4. Following thorough shaking, both to complete the freeing of the
ova from the fecal debris, and to secure a suspension in which the eggs
are well distributed, immediately withdraw into a calibrated pipette150 c.mm. (4.15 cc.) of the mixture and transfer to a Ph x 3 inch slide.
"5. Cover the drop with a cover slip of appropriate size, and count
the ova in the entire preparation with a microscope possessing a me­
chanical stage. 
"6. Sufficient drops are counted in succession from the flask until
the average count deviates less than 5 percent from the average securedprevious to the last counted drop. This accepted average count multi­plied by 200 represents the number of eggs per gram of the feces
originally tubed." 
Stoll and Hausheer1 3* also used a dilution and direct centrifugal
flotation technic. A definite amount of the stool is weighed and so
mixed that 1 gram of feces is contained in 15 cc. of the diluent,
decinormal sodium hydroxide. After adding the diluent, beads are
introduced to assist in comminution, the tube is rubber-stoppered
and shaken thoroughly to insure the release of the ova from the
fecal constituents and to obtain a homogeneous suspension of the
eggs. By means of an accurately calibrated pipette 0.15 cc. of mix­
ture is immediately transferred to a slide and the ova counted. The
number of ova on the slide represents theoretically l!J.ooth the num­
ber per gram of the original feces.
Gordon and Whitlock4 * and Whitlock1 5 * described a simple
method of making egg counts of nematode ova. 
[ 21 ] 
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W a l l s  o f  t h e  m i l k r o o  
b e  s m o o t h ,  h a r d ' ,  a n d  n  
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u n g l a z e d  i n t e r i o r  m a s o n r  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n  
i n  a n d  a r o u n d  t h e  b u i L  
m i l k i n g  r o o m  c a n  b e  s o  
w a s h e d  d o w n  w i t h  a  h o s J  
G e n t l e  h a n d l i n g  a n d  i  
c o w s  a f t e r  m i l k i n g  r e d u c  
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  f e  
b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  o n c e  
f r e s h  s t r a w  o n  t o p .  T h i s  f t  
a n d  k e e p  t h e  c o w s  c l e a n e  
a s  n e e d e d  o r  a s  l o c a l  r e  
a
l
d a i l y  t o  a t  l e a s t  o n c e  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o O  
o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h a n d J  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easil~ 
S E L E C T I O N  A N D  U S E  O F  T H E  M I C R O S C O P E  
A  c o m p o u n d  m i c r o s c o p e  w i t h  l e n s  c o m b i n a t i o n s  o f  a p p r o x i ­
m a t e l y  1 0 0  a n d  4 0 0  d i a m e t e r s  i s  s u f f i c i e n t  t o  d i a g n o s e  t h e  p a r a s i t i c  
d i s e a s e s  r e f e r r e d  t o  i n  t h i s  c i r c u l a r .  S u c h  a  m i c r o s c o p e  i s  i l l u s t r a t e d  
o n  p a g e  2 3 .  H o w e v e r ,  m a n y  v e t e r i n a r i a n s  p r e f e r  t o  a d d  a  t h i r d  ( o i l  
i m m e r s i o n )  o b j e c t i v e  f o r  u s e  i n  e x a m i n i n g  b l o o d  s m e a r s .  T h i s  
o b j e c t i v e  g i v e s  a  m a g n i f i c a t i o n  o f  a p p r o x i m a t e l y  9 0 0  d i a m e t e r s .  
I n  o r d e r  t o  f a c i l i t a t e  p o s s i b l e  r e p a i r s ,  i t  i s  b e s t  t o  p u r c h a s e  a  
s t a n d a r d  A m e r i c a n - m a d e  p r o d u c t .  T h e  p r i c e  o f  a  n e \ \ '  i n s t r u m e n t  
o f  t h i s  s o r t  r a n g e s  f r o m  $ 2 0 0  t o  $ 3 5 0 .  I t  i s  a l s o  p o s s i b l e  t o  p u r c h a s e  
r e c o n d i t i o n e d  m i c r o s c o p e s  t h r o u g h  r e l i a b l e  a g e n c i e s .  
A l l  m a n u f a c t u r e r s  n o w  s u p p l y  a  r e a d a b l e  b o o k l e t  o n  t h e  c o n ­
s t r u c t i o n  a n d  u s e  o f  t h e  i n s t r u m e n t .  E y e p i e c e s  \ \ ' h i c h  m a g n i f y  1 0  
t i m e s  a r e  u s u a l l y  l a b e l e d  " x  1 0 . "  T h e  h v o  o b j e c t i v e s  m o s t  c o m ­
m o n l y  u s e d  i n  p a r a s i t e  d i a g n o s i s  a r e  t h e  1 6  m m .  ( =  f o c a l  l e n g t h ) ,  
o r  l o y v  p o w e r ,  a n d  t h e  4  m m . ,  o r  h i g h  p m y e r .  T h e s e  g i \ ' e  m a g n i f i ­
c a t i o n s  o f  1 0  a n d  4 3  r e s p e c t i v e l y .  T h e  t o t a l  m a g n i f i c a t i o n s  a r e  
t h e r e f o r e  a s  f o l l o w s :  
E y e p i e c e s  
x  5  x  1 0  
O b j e c t i v e s  J I a g n i f i c a t i o n s  
1 6  m m .  =  x  1 0  
5 0  1 0 0  
4 m m .  =  x 4 3  
2 1 5  4 3 0  
A s  S h i l l a b e r  o n c e  s t a t e d ,  " t o  a t t e m p t  t o  u s e  a  m o d e r n  m i c r o s c o p e  
w i t h o u t  a  s u i t a b l e  l a m p  i s  a  g o o d  d e a l  l i k e  t r y i n g  t o  r u n  a  g a s o l i n e  
e n g i n e  w i t h o u t  g a s o l i n e . "  S u i t a b l e  m i c r o s c o p e  l i g h t s  c a n  b e  p u r ­
c h a s e d  a t  p r i c e s  r a n g i n g  f r o m  $ 2 0  t o  $ 8 0 .  : M i c r o s c o p e s  c a n  a l s o  
b e  p u r c h a s e d  \ ; v i t h  " b u i l t - i n "  i l l u m i n a t i o n ,  s o  t h a t  i t  i s  a l w a y s  i n  
p r o p e r  a l i g n m e n t .  T h i s  n o t  o n l y  s a v e s  t i m e ,  b u t  a d d s  t o  t h e  c o m f o r t  
o f  e x a m i n a t i o n .  A  m e c h a n i c a l  s t a g e  a l s o  a d d s  g r e a t l y  t o  t h e  e a s e  
o f  m a n i p u l a t i o n .  
[  2 2  ]  
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C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s .  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  
o f  A g r i c u l t u r e  c o o p e r a t i n g .  H  .  P  .  R  U S K ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  .  
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Reconditioned standard medical microscope
Reconditioned standard medical microscopes of good quality haveproved satisfactory for parasite diagnosis. The eyepieces and objectiveson this type of microscope can be interchanged \v ith any standard micro­scope. Equipment such as additional ohjectiyes may therefore be addedany time. 
A. Eyepiece K. SlideB. Rack L. StageC. Body tube M . CondenserD. Coarse adjustment )J . SubstageE. Fine adjustment O . Substage pinion headF. Revolving nosepiece P. Inclination jointG. Objective, high-power Q. PillarH. Objective, low-power R. Mirror1. Arm S. Mirror supportJ. Spring clip T. Base 
[ 23 ] 
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I  
w a s h e d  d o w n  w i t h  a  h o s t  
G e n t l e  h a n d l i n g  a n d  i  
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b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  o n c e  
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t h i s  a r e a .  
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o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h < ' m d 1  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
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B e f o r e  e x a n u n m g  a  s p e c i m e n ,  t h e  l e n s e s  i n  t h e  o c u l a r  a n d  i n  
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T h e  a r r o w s  s u g g e s t  a  s y s t e m a t i c  m e t h o d  o f  e x a m i n i n g  
t h e  f i e l d  f o r  p a r a s i t e s  o r  p a r a s i t e  e g g s  
I n  e x a m i n i n g  a  p r e p a r a t i o n  f o r  t h e  p r e s e n c e  o f  p a r a s i t e s  o r  p a r a s i t e  
e g g s ,  m o v e  t h e  s l i d e  b a c k  a n d  f o r t h  i n  a  s y s t e m a t i c  m a n n e r  o v e r  t h e  s t a g e  
o f  t h e  m i c r o s c o p e ,  a s  s h o w n  b y  i l l u s t r a t i o n ,  s o  a s  t o  b r i n g  e v e r y  p a r t  o f  
t h e  p r e p a r a t i o n  w i t h i n  t h e  f i e l d  d u r i n g  t h e  e x a m i n a t i o n .  A  m e c h a n i c a l  
s t a g e  f a c i l i t a t e s  t h i s  o p e r a t i o n  b u t  i t  c a n  b e  d o n e  e f f i c i e n t l y  w i t h  t h e  
f i n g e r s  b y  c a r e f u l  m a n i p U l a t i o n .  P a r a s i t e s  o r  p a r a s i t e  e g g s  l o c a t e d  w i t h  
t h e  l o w - p o w e r  s h o u l d  b e  s t u d i e d  w i t h  t h e  h i g h - p o w e r ,  u s i n g  t h e  f i n e  
a d j u s t m e n t  t o  b r i n g  o u t  d e t a i l .  
[  2 4  ]  
J u n e ,  1 9 5 2
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INTERNAL PARASITES AND THEIR LIFE CYCLES 
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Swine Parasites 
Ascaris lumbricoides, the large roundworm of swine 
The worms are Yz natural ize; the eggs are magnified x 80 and x 315. 
[ 27 ] 
Swine Parasites 
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Swine Parasites 
Metastrongylus apri, a common lungworm of swine, in lung of pig 
X300 
Metastrongylus apri 
The worms are twice natural size; the eggs are magnified x 300. 
[ 29 ] 
Swine Parasites 
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Cross section of Metastrongylus apri (B) in 
bronchial tube (A), magnified x 23Cleaning. Sanitation 
Each bronchial tube shows parabronchial pneumonia.labor saved by observin 
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of Agriculture cooperating. H. P. R USK, Director. Acts approved by Congress 
May 8 and June 30, 1914. 
15M-6·52-49572 
[ 12 ] 
Swine Parasites 
Lesions of chronic hepatitis induced by

Stephanurus dentatus 

X300 
Egg of the kidney worm, Stephanurus dentatus 
lHagnified x 300. 
[ 31 ] 
Swine Parasites 
Concrete makes the b 
for milking room, milkrg LIFE HISTORY OF THE KIDNEY WORM OF
 PIGS 
nent barns and sheds. i Stephanurus dentatus 
crushed rock or gravel 
. \0 -pe.ritoneal cavit
surfaces where cows wil . Y ctl]d\..(l, '\"{\. 
. \.0 -penre.nal re .:c'1).'\.broom, or roughening j _f\.\~ ~ ).'!\ gl0l] ADULT WORMS~ ~ \s'-Q. 
Kidney worms may bcz. ~lN CYSTSgritty, roughened surfa found in the kidneys, perirenal OPENINGsurfaces in milkroom, f fat , liver, pancreas, and various soH. tissues. They are rare ~ ,I NTO URETERS
operator area. A recoml parasites of the cow. 
/concrete is 1 part Portla 
I / 
/ 
and 3 parts coarse agg I / / 
/ 
Iclean water (5 or 6 ~ 
'""0 '-. I
cement) to make a plash C>I -E I oS '-.
o \:>Ie:.> ,.,..Walls of the milkrood ;::: >1-, I ~ 
<U ~ 0 \
be smooth, hard', and nd :: ;:lS I 5 '
V) f-o I ,
\:>Ior clay blocks or wood f :B ~~ ~ \ \

unglazed interior masonr ~ i, \ \

<d <d \
\~ 7 . \ II
,/' ~
'? . ~ \,,-- ;( I
.... /
--_ ...... 
I.~ 1>~ tCleaning. Sanitation: 6~

labor saved by observinj ~ 

in and around the bui~ 4, ~~ 
~~
--
~ 
INFECTIVE
milking room can be sa LARVA >qe de~elo . . .~.."". @!/ EGGS 
washed down with a hos~ P 1n soil to il\~Q.C.'t\<,J'e. 
Gentle handling and i I 
cows after milking reduc 
dropped in the milking s' 
to move about for a fe 
before bringing them in. 
in the bedded space once 
fresh straw on top. This ] 
and keep the cows cleane 
as needed or as local re~ 
daily to at least once al 
this area. 
Milking and feeding. 
doors to the milking roa 
operator from his worki [ 32 ] 
time is involved in hand] 
generally be trained to thl 
readily if not more easil. 
June. 1952 
Urbana, Illinois 
University of Illinois. College of Agriculture, and the United States D epartment Cooperative Extension Work in Agriculture and Home Economics: Acts approved by Congress May B and June 30, 1914. .of Agriculture cooperating. H. P. R USK, Director. 
15M- 6-52-49572 
[ 12 ] 
Swine Parasites 
Stephanurus dentatus, mature worms 
Natural size. 
Immature Stephanurus dentatus in mesentery
Arrows mark location of parasite. 
[ 33 ] 
Swine Parasites 
Concrete makes the ~ LIFE HISTORY OF A NODULAR WORM OF SWINE 
for milking room, milkr9 Oesophagostomum dentatum
nent barns and sheds. 1 
crushed rock or gravel 	 ADULT PARASITES
IN LARGE INTESTINEsurfaces where cows will 
broom, or roughening ,~~ c.~~\<' ~J~t~~
gritty, roughened surfac 	 ~.tS:.-~~Q; ~\.<'(\-e- \ 
surfaces in milkroom, fc ~ '!<vQ..:~ \ 
operator area. A recom ..;.:;..c::-~ ....«:- Nodules may be f01'me'd in the intestinal 
"'-.,.v ~~ walls a.round the, la1'vaeconcrete is 1 part Portla~ 	 ~.~ ~~ \ 
\and 3 parts coarse aggr 	 :::..... ~~ "'->
clean water (5 or 6 9 	 oSJ 	 ~ .'S
0 
"'1-'cement) to make a plash 
Walls of the milkroon " '\. 
'\

be smooth, hard, and n ~ \

:-.
o \

or clay blocks or wood f :-.
;:l 	 \ 4 @Dunglazed interior masonr 	 A ")
", 
' 
?
.~ 	 EGGS~ PASS..J .
'il _ ",'
INFECTIVE ~." Life cycle is dil'ect OUT Cleaning. Sanitation LARVAE No inte1"mediateEATEN BYlabor saved by observirr SWINE 	 host is mvolved 
,?>Q>
in and around the bui~ 	 '\.~A 
milking room can be s 	 x.:~~
.~q,,(,;

washed down with a hose . ~\)" 

Gentle handling and i on ~1·0UI1d a.n~ <le.'Je.\O~ \~ 

cows after milking reduc 

dropped in the milking s 

to move about for a fe 

before bringing them in. 

in the bedded space once 

fresh straw on top. This ~ 

and keep the cows cleane 

as needed or as local re 

daily to at least once a 

this area. 

Milking and feeding. 

doors to the milking roo 

operator from his workir [ 3-t ] 

time is involved in hand] 

generally be trained to th 

readily if not more easil~ 

June , 1952 
Urbana , Illinois 
Cooperative Extension Work in Agriculture and Home Economics : University of 
lllinois. College of Agriculture , and the United States D epartment
.
of Agriculture cooperating. H. P. R USK, Director. Acts approved by Congress M
ay 8 and June 30, 1914. 
15M- 6-52-49572 
[ 12 ] 
Swine Parasites 
c- '-'-
-~ 
I 0
l/" '\~ 
Intestine showing nodules caused by Oesophagostomumdentatum, the nodular worm of swine
Insert shows worms natural size. 
Ascarops strongylina, a stomach worm of swine
These worms arc 3 times natural size; the eggs
are magnified x 80 and x 315. 
[ 35 ] 
Swine Parasites 
Concrete makes the b LIFE HISTORY OF A STOMACH WORM OF SWINE 
for milking room, milkrd 
Ascarops strongylina
nent barns and sheds. 
crushed rock or gravel 
INFECTED DUNG '01 '9~~s ancl larvae develop t, ADULT
surfaces where cows wil 
BEETLE ~~~~/f PARASITESbroom, or roughening ~~IN STOMACHgritty, roughened surfa OF SWINE;l 	 ·surfaces in milkroom, f 	 ,....--..-­
,/operator area. A recom 	 /' 
/ 	 /
concrete is 1 part Portla~ 	 I/ /
and 3 parts coarse agg~ 	 I
Iclean water (5 or 6 ~ I
cement ) to make a plasq 	 ~.I \ til
rt'"Walls of the milkrood I 	 \I 	 \ SAIbe smooth, hard, and n9 
..e \ 	 \ g...
or clay blocks or wood h 	 \ \

\

unglazed interior masonr 	 \\
\ \
'-
....... \
I
I
Cleaning. Sanitation 	 E~~s ha~ch in beetles and

larvae under~o two molt-s

labor saved by observin (Malpi~hjan tUbules and body ~~

cavity)

in and around the bui & 
milking room can be so ~ ~ ",.' EGGS
'epo .
washed down with a hos 	 . ,'ted~~~~ 'prz-Q; IN FECESSoil and eahn 'J>j o.~~i

Gentle handling and iInJ 

cows after milking reduc 

dropped in the milking s 

to move about for a feWi
I 

before bringing them in. 

in the bedded space once 

fresh straw on top. This 

and keep the cows cleane 

as needed or as local re 

daily to at least once a 

this area. 

Milking and feeding. 

doors to the milking roo 

operator from his workir [ 36 ] 

time is involved in hand] 

generally be trained to th 

readily if not more easil~ 

J une , 1952 

U rbana, Illinois 

U niversi ty of Ill inois. College of Agriculture, and the U nited States Department 


Cooperative Extension Work in Agriculture a nd Home Econom ics: 	 .Acts approved by Congress May 8 and June 30, 1914. of Agriculture cooperating. H. P. R US K , Director. 
15M- 6-52--49572 
[ 12 ] 
Swine Parasites 
LIFE HISTORY OF A STOMACH WORM OF SWINE 
Hyostrongylus rubidus 
ADULT 
Third and fourth molts
occur in the stomach
of swine with little or
no mi~ration jnto the
stomach wallI

I

I

I

I

I

I

f

I1
u 
I "\.
I \~
. ~ \ \
\ \

\ \

\ 
 \\
\ \
\. 
.' 
I
I',-_/ 
t
I 
No intermed.iate
host utilized-­
Life cycle direct 
~FIRST STAGE EGGSLARVAE IN FECES 
[ 37 ] 
C o n c r e t e  m a k e s  t h e  1 1  
f o r  m i l k i n g  r o o m ,  m i l k r o  
n e n t  b a r n s  a n d  s h e d s .  
c r u s h e d  r o c k  o r  g r a v e l  
s u r f a c e s  w h e r e  c o w s  w i l  
b r o o m ,  o r  r o u g h e n i n g  
g r i t t y ,  r o u g h e n e d  surfa~ 
s u r f a c e s  i n  m i l k  r o o m ,  f  
o p e r a t o r  a r e a .  A  r e c o m  
c o n c r e t e  i s  1  p a r t  P o r t i a  
a n d  3  p a r t s  c o a r s e  a g g  
c l e a n  w a t e r  ( 5  o r  6  ~ 
c e m e n t )  t o  m a k e  a  p l a s h  
W a l l s  o f  t h e  m i l k r o o r l  
b e  s m o o t h ,  h a r d ,  a n d  n d  
o r  c l a y  b l o c k s  o r  w o o d  H  
u n g l a z e d  i n t e r i o r  m a s o n E  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n  
i n  a n d  a r o u n d  t h e  b u i  
m i l k i n g  r o o m  c a n  b e  s  
w a s h e d  d o w n  w i t h  a  h o s  
G e n t l e  h a n d l i n g  a n d  i m  
c o w s  a f t e r  m i l k i n g  r e d u c  
d r o p p e d  i n  t h e  m i l k i n g  s  
I  
t o  m o v e  a b o u t  f o r  a  f e " ' 1  
b e f o r e  b r i n g i n g  t h e m  i n .  I  
i n  t h e  b e d d e d  s p a c e  o n c e '  
f r e s h  s t r a w  o n  t o p .  T h i s  
a n d  k e e p  t h e  c o w s  c l e a n e  
a s  n e e d e d  o r  a s  l o c a l  r e  
d a i l y  t o  a t  l e a s t  o n c e  a '  
t h i s  a r e a .  I  
M i l k i n g  a n d  f e e d i n g .  :  
d o o r s  t o  t h e  m i l k i n g  r o O '  
o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h a n d ]  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easil~ 
S w i n e  P a r a s i t e s  
.~ ,. 

~ .  

I  
,  ,  I J 

•  
X 8 0
" , .  
H y o s t r o n g y l u s  r u b i d u s ,  a  s t o m a c h  w o r m  o f  s w i n e  
T h e  w o r m s  a r e  n a t u r a l  s i z e ;  t h e  e g g s  a r e  m a g n i f i e d  x  8 0  a n d  x  3 1 5 .  
\ \  
~ ~ ~ \  (  ~-
' , r - - - ~( _  \
/ , - - - ;  ~ ,  
\  (  (~
"-'~. \  . •  (  I I '  
~ ~\ ~ "  
P h y s o c e p h a l u s  s e x a l a t u s ,  a  s t o m a c h  w o r m  o f  s w i n e  
T h e  l a r g e r  f o r m s  a r e  f e m a l e s ,  t h e  o n e s  w i t h  t w i s t e d  
t a i l s  a r e  m a l e s ,  n a t u r a l  s i z e .  
[  3 8  ]  
U r b a n a ,  I l l i n o i s  
J u n e ,  1 9 5 2  
C o o p e r a t i v e  E x t e n s i o n  Wor~ i n  A g r i c u l t u r e  ~nd H o m e  Economic~: U n i v e r s i t y  o f  I l l i n o i s .  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  
o f  A g r I c u l t u r e  c o o p e r a t m g .  H .  P .  R  U S K ,  D  I r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  .  
1 5 M - 6 - 5 2 - 4 9 5 7 2  
[  1 2  ]  
Swine Parasites 
LIFE HISTORY OF A WHIPWORM OF SWINE 
Trichuris suis 
ADULT PARASITES

IN CECUM OF SWINE

I~

II 	 This parasite also
occurs in man and\ other primates.\
\ 
\ 
"" 
\ 
\ 
\
\
\
\
\
\,
--------	 ~ 
PIGS INGEST fJ
INFECTIVE EGGSEGGS IN FECES 
[ 39 ] 
Swine Parasites 
Concrete makes the 1] 
for milking room, milkr 
nent barns and sheds. 
crushed rock or gravel 
surfaces where cows wil 
broom, or roughening 
gritty, roughened surfa 
surfaces in milkroom, f 
operator area. A recom, 
concrete is 1 part PortlaI1 
and 3 parts coarse agg 
clean water (5 or 6 Q 
cement ) to make a plastl Trichuris suis, the whipworm of swine
Walls of the milkrood 
Adult worms a re shown here (abo ut natural s ize) attached to cecum.be smooth, hard', and no 
or clay blocks or wood h 
unglazed interior masonr 
'''''n !QL:l ". 
@ ~ oJ
:.1,") 
Cleaning. Sanitation' o o 
~ J
labor saved by observin :~;;' 
in and around the bui 
milking room can be so -0 Ai ....... ) .\..7. ",.~./\J F):J \ 
washed down with a hos ~ pj/ ~~:)~., ) G "C) . ( 
.~ ~s.,1Gentle handling and i ' ",~'.~
.
?-'< "ie '
cows after milking reduce !J;,~ ~
'7 XIOO ..~ "3
dropped in the milking i 

to move about for a fe 
 .~ . ~~:.~before bringing them in. ,.,'(::.. t!J1in the bedded space once -'~", ' X31S 
fresh straw on top. This 

and keep the cows cleane Trichuris suis 

as needed or as local re Upper r ight) adults free, natural size; left) eggs magnifi ed x 100. 
daily to at least once a Below) eggs magnifi ed x315. 
this area. 
Milking and feeding. 
doors to the milking roo 
[ 40 ]
operator from his workir 

time is involved in hand] 

generally be trained to th 

readily if not more easil~ 

June. 1952 
Urbana , Illinois 
U niversity of llI inois . College of Agriculture, and the U ni ted States D epartment
.Cooperative Extension Work in Agriculture and Home Economics: Acts approved by Congress May 8 and June 30, 1914,of Agriculture cooperating. H . P. R US K , Director. 
15M- 6-52--49572 
[ 12 ] 
Swine Parasites 
LIFE HISTORY OF THE THORNY.HEADED WORM OF SWINE 

Macracanthorhynchus hirudinaceus 
I 
I 
I 
\ 

\ 

\ 
\ 

\ 

\ \\ \'­
\ 
tTwo developmental sla~e5 of 
thorny-headed worms are 
completed in the intermediate 
hosts G' GRUB ~ (May, Dung, and water beetles) ~ EGGS ~ ~~ 
epOsiteq , ~",\:e. ~ s IN FECES 
In soil eaten bj ~O-iQ. 
Cil]e! ' _ \:.i'l'1l- S 
develop into lnteC 
[ 41 ] 
Swine Parasites 
Concrete makes the ~ 
for milking room, milkro 
nent barns and sheds. 
crushed rock or gravel 
surfaces where cows wil1
I 
broom, or roughening 
gritty, roughened surfa 
surfaces in milkroom, f 
operator area. A recom 
concrete is 1 part PortlaIi 
and 3 parts coarse agg 
clean water (5 or 6 9 
cement) to make a plast 
Walls of the milkroo 
be smooth, hard, and no 
or clay blocks or wood h 
unglazed interior masonr 
Cleaning. Sanitation 
labor saved by observin' 
in and around the bui~ 
milking room can be s 
washed down with a hos~ 
Gentle handling and im 
cows after milking reduc 
dropped in the milking s 
to move about for a fe 
before bringing them in. 
in the bedded space once 
fresh straw on top. This 
and keep the cows cleane 
as needed or as local re Macracanthorhynchus hirudinaceus, thorny-headed worm of swine 
daily to at least once a T op) adult worms attached to small intestine, about 1/z natural size. 
this area. I nscts) egg magnified x 250 and x 125 . B clow) nodules in intestinal \.vall 
caused by thi s paras ite.Milking and feeding. 
doors to the milking roo 

operator from his workir 
 [ -12 ]
time is involved in hand] 

generally be trained to th 

readily if not more easil~ 

June , 1952
Urbana, Illinois 
University of Illinois. College of Agriculture, and the United States D epartment Cooperative Extension Wor~ in Agriculture ~nd Home Economic~: .Acts approved by Congress May 8 and June 30, 1914.of Agnculture cooperatmg. H. p, R USK, D!rector. 
15M- 6-52-49572 
[ 12 ] 
Swine Parasites 
LIFE HISTORY OF PORK TAPEWORM OF MAN 
Taenia sol ium 
MAN EATS 
Intermediate

stages of this

tapeworm are

also found in 

dogs. 

:><..,~ EGGS
./J. q,,,,<,o'>(CONTAININGEGGS e.tJOSit, q.?>\'r;'<; HEXACANTH EMBRYOS)
ed ill places accessible to \1\\.q.'t~ PASSED IN FECES 
[ 43 ] 
C o n c r e t e  m a k e s  t h e  l J  
f o r  m i l k i n g  r o o m ,  m i l k r  
n e n t  b a r n s  a n d  s h e d s .  
c r u s h e d  r o c k  o r  g r a v e l  
s u r f a c e s  w h e r e  c o w s  w i l  
b r o o m ,  o r  r o u g h e n i n g  
g r i t t y ,  r o u g h e n e d  surfa~ 
s u r f a c e s  i n  m i l k  r o o m ,  f  
o p e r a t o r  a r e a .  A  r e c o m  
c o n c r e t e  i s  1  p a r t  P o r t l a n  
a n d  3  p a r t s  c o a r s e  a g g  
c l e a n  w a t e r  ( 5  o r  6  9  
c e m e n t )  t o  m a k e  a  p l a s t i  
W a l l s  o f  t h e  m i l k r o o n  
b e  s m o o t h ,  h a r d ,  a n d  n o  
o r  c l a y  b l o c k s  o r  w o o d  f~ 
u n g l a z e d  i n t e r i o r  m a s o n r  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n  
i n  a n d  a r o u n d  t h e  b u i  
m i l k i n g  r o o m  c a n  b e  s  
w a s h e d  d o w n  w i t h  a  h o s ( J
I  
G e n t l e  h a n d l i n g  a n d  i  
c o w s  a f t e r  m i l k i n g  r e d u c  
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  f e  
b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  once~ 
f r e s h  s t r a w  o n  t o p .  T h i s  1 1  
a n d  k e e p  t h e  c o w s  c l e a n e  
a s  n e e d e d  o r  a s  l o c a l  r e  
d a i l y  t o  a t  l e a s t  o n c e  a
l  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o  
o p e r a t o r  f r o m  h i s  w o r k i  
t i m e  i s  i n v o l v e d  i n  h a n d ]  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easil~ 
S w i n e  P a r a s i t e s  
T a e n i a  s o l i u m ,  t h e  p o r k  t a p e w o r m  o f  m a n  
( A )  C y s t i c e r c u s  c e l l u l o s a e  ( i n t e r m e d i a t e  s t a g e )  i n  p o r k ,  m a g n i f i e d  x  2 ;  
( B )  i s o l a t e d  c y s t i c e r c u s  m a g n i f i e d  x  3 .  
[  4 4  ]  
U r b a n a ,  I l l i n o i s  
J u n e ,  1 9 5 2  
C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s .  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  
o f  A g r i c u l t u r e  c o o p e r a t i n g .  H .  P .  R  U S K ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  .  
1 5 M - 6 - 5 2 - 4 9 5 7 2  
[  1 2  ]  
Horse Parasites 
LIFE HISTORY OF A NEMATODE OF HORSES 
Strongylus vulgaris 
ADULT PARASITES IN CECUM 
AND LARGE INTESTINES OF HORSES 
-.R\ 'oy e ~ " t9"$Ys . 
1. \ . . t · I.,Larvae undergo eXLenSlVe ·mlQra IOn <7, . 
in cranial mesenteric arfery, liver and i>e 
lu~q5. th~n return to di~~stive tract 1.5'<5 . 
(Authonties dIsagree as to the normal route of ~ 
migration) '. ~ 
I 9'(,
I .< 
, 
, 
~ 
/ 
/ 
/ ,/ 
\ 
I \ 

I \ 

I 
.If 

I 
I 
'-./ 
t ~!fi~-..:: j 
INFECTIVE EGGS 
LARVAE 
.() This parasite also occurs in mules. PASSED IN 
lNGESTED BY e,o asses and dher equmes. '? FECES os~ \~~~HORSES ( €'q Q d .\ a'(\~
q/"v. n hatch in 5 0 \ 
Qe d. . slc..7>-¢o~ 
evelop to lnf~c\:.\'1~ 
[ 4S ] 
Horse Parasites 
Concrete makes the 9 
for milking room, milkro 
nent barns and sheds. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa~ 
surfaces in milkroom, f 
operator area. A recoin 
concrete is 1 part Portlali 
and 3 parts coarse agg 
clean water (5 or 6 9~
cement) to make a plash 
Walls of the milkroo~ 
be smooth, hard, and n 
or clay blocks or wood fJ! 
unglazed interior masonr 
Cleaning. Sanitation!
I
labor saved by observin 

in and around the bui 

milking room can be Sd 

washed down with a hos 

Gentle handling and im 

cows after milking reduc 

dropped in the milking s X300 

to move about for a fe 

before bringing them in. Several kinds of strongyles (palisade, blood, hook) 

or sclerostome worms of the horse
in the bedded space once 
The adult worms are shm\"l1 natural size: (A) Strong:ylus cquinus andfresh straw on top. This 
and keep the cows cleane S. cdentatus; (B) S. 'v1tlgaris. In
 the lower part of the picture are the eggs 
of small strongylcs magnified x 100 and x 300. 
as needed or as local re 
daily to at least once a l 
this area. 
Milking and feeding. 
doors to the milking ro 

operator from his worki [ 46 ]

time is involved in handl 

generally be trained to th\ 
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Horse Parasites 
Advanced strongylidosis in horse 
Horses suffering f rom strongylidosis may show varying symptoms
of unthriftiness. Emaciation, anemia, lack of condition, and lowered
vitality are the predominating symptoms. A definite diagnosis is dependent
upon detection of the eggs by microscopic examination. 
Lesions of chronic enteritis induced by Strongylus spp.
The arrow points to an area of inflammation and necrosis in the
mucosa of the cecum. Numerous other necrotic lesions, twice the size of apin point, are present in the mucosa. (Natural size. ) 
[ 47 ] 
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Horse Parasites 
Posterior ~ Thrombus
aorta in posteri or 
mesenteric
artery 
Parasitic thrombosis in posterior mesenteric artery resulting from
infestation by Strongylus vulgaris larvae 
Head of strongyle attached to mucous
membrane of large intestine 
[ 49 ] 
Horse Parasites 
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concrete is 1 part Portla~ 
and 3 parts coarse agg~ 
clean water (5 or 6 Q 
cement) to make a plasti
'1 

Walls of the milkroo 

be smooth, hard, and no 

or clay blocks or wood f 

unglazed interior masonr 

Cleaning. Sanitation, 
AlO.labor saved by observi~ o ~ 
in and around the bui~ '1JI1'~ 
milking room can be s 

washed down with a hos~ <!J1 

Gentle handling and i 

cows after milking reduc 

dropped in the milking s 
)(80 
to move about for a fe Oxyuris equi, the seat or pinworm of the horse 
before bringing them in. The worms are natural size; the eggs are magnified x 80 and x 315. 
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as needed or as local re 
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Horse Parasites 
LIFE HISTORY OF A ROUNDWORM OF THE HORSE 
Parascaris equorum 
ADULT PARASITES IN THE SMALL 

INTESTINE OF HORSES 
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HORSES 
INGEST This parasite also occurs EGGS 
INFECTIVE in mules, asses, zebras PASSED IN 
and other equinesEGGS FECES 
[ 51 ] 
Horse Parasites 
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Horse Parasites 
LIFE HISTORY OF A STOMACH WORM OF HORSES 
Habronema muscae 
INFECTED FLIES 
BYINGESTE~HORSES This parasite also' . occurs In mules, asses
and donkeysWITH FOOD t:" f
AND WATER . 
I

I

I

I
\
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,
'­
~ Horses may also be

HOUSE FLY infected by flies feedinQ

LARVAE on lip and mouth pores 

INGEST EGGS ./)epoSlf
eq q
lJd develop 
[ 53 ] 
Horse Parasites 
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Habronema muscae, a stomach worm of horses
before bringing them in. 
The adults, free, are magnified x 1Y2 ; the eggs arein the bedded space once 
magnified x 80 and x 315.
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Horse Parasites 
Tumor-like growths produced by H. muscae

on gastric mucosa 

Natural size. 

Cross sections of H. muscae (A, B, C, D) on mucous
membrane of equine stomach 
[ 55 ] 
Horse Parasites 
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l i f e  c y c l e  a l l  o v e r  a g a i n .  T h e s e  f l i  e s  b e l o n g  i n  t h e  g e n u s  G a s t r o p h i l u s .  
o p e r a t o r  f r o m  h i s  w o r k i  
[  5 8  ]  
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g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easil~ 
J u n e ,  1 9 5 2
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1 5 M - 6 - 5 2 - 4 9 5 7 2  
[  1 2  ]  
Horse Parasites 
Bots attached to stomach wall of horse 
Injury caused by bots to stomach wall of horse 
About 1'3 natural size. 
[ S9 ] 
- - -~ 
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1 5 M - 6 - 5 : !  - 4 9 5 7 2  
[  1 2  ]  
Cattle Parasites 
Setaria cervi, an abdominal worm of cattle 
Natural size. 
Calf infested with lungworm, Dictyocaulus viviparus 
The most common symptoms are unthriftiness, diarrhea, failure
to gain in weight, and decreased milk flow in lactating animals. 
[ 61 ] 
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Cattle Parasites 
Dictyocaulus viviparus, the lungworm of cattle 
Left) adults free, magnified x 10; right) eggs magnified x 140. 
Lung of cow infested with Dictyocaulus viviparus 
Natural size. 
[ 63 ] 
Cattle Parasites 
Concrete makes the b 
for milking room, milkra LIFE HISTORY OF A NODULAR WORM OF CATTLE 
nent barns and sheds. Oesophagostomum radiatum 
crushed rock or gravel 
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Cattle Parasites 
Intestine of sow infested with Oesophagostomum radiatum

Note nodules in mucosa as result of encysted larvae. 

o 
Oesophagostomum radiatum, the nodular worm of cattle(A) Adults twice natural size. (B) Larvae removed from cysts inmucosa. (C) Encysted larva in mucosa. (D) Eggs magnified x 80 andx 315. 
[ 65 ] 
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Cattle Parasites 
Ostertagia ostertagi, the encysted stomach worm of cattle
This worm seldom infests sheep and goats. Worms a re 3 times natural
size; eggs a re magnified x 80 and x 315. 
Moniezia benedeni, a tapeworm of ruminants 
[ 67 ] 
Cattle Parasites 
Concrete makes the b 
for milking room, milkro 
nent barns and sheds. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa 
surfaces in milkroom, f, 
operator area. A recom 
concrete is 1 part PortlaL 
and 3 parts coarse agg 
clean water (5 or 6 
cement) to make a plast' 
Walls of the milkroon 
be smooth, hard~ and nd Paramphistomum microbothrioides, the rumen fluke of cattle 
or clay blocks or wood f1 Magnified x 2. 
unglazed interior masonr 
Cleaning. Sanitatio 

labor saved by observiIli 

in and around the buil 

milking room can be sJ 

washed down with a hos Fasciola hepatica, the liver fluke of cattle and sheep 

Gentle handling and im 
 Magnified x 3.

cows after milking reduc 

dropped in the milking Sl 

to move about for a fe 

before bringing them in. 

in the bedded space once 

fresh straw on top. This 

and keep the cows clean 

as needed or as local re 

daily to at least once aI 

this area. X2X. 

Milking and feeding. 
Fascioloides magna, the large liver flukedoors to the milking ro 
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time is involved in hand 
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readily if not more easil 
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Cattle Parasites 
LIFE HISTORY OF A WARBLE OF CATTLE 
Hypoderma lineata 
LARVA UNDER SKIN 
EGGS
ON
HAIR 
I, 
\
, 
\, 
\ 
\ 
~ RESTINGFL~ 'les a 5 PUPAJ. devdo in 3Oio{'() d ~ 
£-1'0 111 pupae 
[ 69 ] 
Sheep Parasites 
Concrete makes the b 
LIFE HISTORY OF AN INTESTINAL WORM OF SHEEPfor milking room, milkro 
nent barns and sheds. Nematodirus fiZ icolZ is 
crushed rock or gravel ADULT PARJ\SlTES
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and keep the cows clean 
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daily to at least once a! 

this area. 

Milking and feeding. 

doors to the milking roO, 

operator from his worki [ 70 ] 

time is involved in hand 
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readily if not more easil. 
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Sheep Parasites 
Nematodirus filicollis, a small roundworm of sheep 
Worms are twice natural size; eggs are magnified x 80 and x 315. 
Trichuris ovis, whipworm of sheep and goats 
Adults shown attached to cecum (top) are natural size. Adults free(left) are natural size. Eggs (center and 1'ight) are magnified x 300
and x 100. 
[ 71 ] 
Sheep Parasites 
Concrete makes the b 
LIFE HISTORY OF A LUNGWORM OF SHEEPfor milking room, milkro 
nent barns and sheds. Dictyocaulus filaria 
crushed rock or gravel ADULT PARASITE
surfaces where cows will IN LUNGS OF SHEEP 
broom, or roughening .J'
1~cr EFfjf's /q .
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GentIe handling and i 
cows after milking reduc 
dropped in the milking s 
to move about for a fe 
before bringing them in. 
in the bedded space once 
fresh straw on top. This 
and keep the cows clean 
as needed or as local re 
daily to at least once a! 
this area. 
Milking and feeding. 
doors to the milking ro 
operator from his worki [ 72 ] 
time is involved in hand 
generally be trained to th! 
readily if not more easil, 
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Sheep Parasites 
Lung of sheep infested with Dictyocaulus filaria 

Dictyocaulus filaria, lungworm of sheep 

Worms are natural size; eggs are magnified x 80 and x 315. 

Dark-colored eggs at left are immature. 

[ 73 ] 
Sheep Parasites 
Concrete makes the b 
LIFE HISTORY OF A STOMACH WORM OF SHEEPfor milking room, milkro 
nent barns and sheds. Haemonchus contortus 
crushed rock or gravel ADULT PARASITE IN . FOURTH STOMACH 
surfaces where cows will (ABOMASUM) OF SHEEP 
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\ e 0­concrete is 1 part Portlali 	 ~ 9l~
and 3 parts coarse agg 
clean water (5 or 6 ~ 
cement) to make a plastj ~
Walls of the milkroon C\I I 
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Sheep Parasites 
Sheep infested with stomach worms 
Haemonchus contortus, the common stomach worm of sheep
This worm is found also in cattle. Worms are twice natural size;
eggs are magnified x 100 and x 300. 
[ 75 ] 
Sheep Parasites 
Concrete makes the b LIFE HISTORY OF A BANKRUPT WORM OF SHEEP 
for milking room, milk~o 
Trichostrongylus colubriformis
nent barns and sheds. 

crushed rock or gravel ADULT PARASITES 

surfaces where cows will IN SMALL lNTESTINE 

broom, or roughening 

gritty, roughened surfa< \.\~
Adulb $uckt blood,
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before bringing them in. 
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daily to at least once 
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Milking and feeding. 
doors to the milking ro 
operator from his worki [ 76 ] 
time is involved in hand 
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readily if not more easil 
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Sheep Parasites 
Intestinal nodules caused by Oesophagostomum columbianum 
Larva of Oesophagostomum columbianum taken from a nodule 
Magnified x 70. 
[ 77 ] 
Sheep Parasites 
...., 
Concrete makes the b 
for milking room, milkra LIFE HISTORY OF A TAPEWORM OF SHEEP 
nent barns and sheds. Moniezia expansa 
crushed rock or gravel 

surfaces where cows will 
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Sheep Parasites 
Moniezia expansa, a tapeworm of sheep 
Oocysts of Eimeria arloingi, coccidium of sheep, at
two magnifications 
[ 79 ] 
Sheep Parasites 
Concrete makes the b LIFE HISTORY OF THE SHEEP NASAL FLYfor milking room, milkra 
Oestrus ovis
nent barns and sheds. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening i 
gritty, roughened surfa< 
surfaces in milkroom, f 
operator area. A reCOIn .A'l 
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Poultry Parasites 
LIFE HISTORY OF A ROUNDWORM OF POULTRY 
Ascaridia galli 
ADULT PARASITES
IN SMALL INTESTINES OF CHICKENS 
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Poultry Parasites 
Concrete makes the b 
for milking room, milkro 
nent barns and sheds. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa( 
surfaces in milkroom, f 
operator area. A recom 
concrete is 1 part PortlaI1 
and 3 parts coarse agg 
clean water (5 or 6 
cement) to make a plastl 
Walls of the milkroo 
be smooth, hard~ and nd 
or clay blocks or wood f 
unglazed interior mason! 
X IYz 
Cleaning. Sanitation Ascaridia galli, the common large roundworm of poultry 
labor saved by observin Worms a re 1Yz times natural size. 
in and around the bui 
milking room can be s 
washed down with a hos 
Gentle handling and im 
cows after milking reduc •
dropped in the milking s 

to move about for a fe X80 

-~-.-'before bringing them in. , , %.·1W•
in the bedded space once 

fresh straw on top. This 

and keep the cows cleane 

as needed or as local re X315 

daily to at least once 

Eggs of Ascaridia galli at two magnificationsthis area. 

Milking and feeding. 

doors to the milking ro 

operator from his worki [ 82 ]

time is involved in handj 

generally be trained to th 

readily if not more easil~ 

June , 1952
Urbana, Illinois 
University of Illinois, College of Agriculture , and the United States Department Cooperative Extension Wor~ in Agriculture !ind Home Economic~: Acts approved by Congress May 8 and June 30, 1914. .of Agriculture cooperatmg. H. P . R USK, D irector. 
15M- 6-52-49572 
[ 12 ] 
Poultry Parasites 
LIFE HISTORY OF A CECAL WORM OF POULTRY 
Heterakis gallinae 
'(\0. 1arvae develop t°\.c.n a I/] 0 tl}

At:;, ~'O. i'arasit:es qtl<r
~~\& eCHICKENS INGEST Larvae: of th is llaras ite: ADULT PARASITESINFECTIVE EGGS under~o little or no migration IN CECA OFDIRECTLY FROM into host's d igestive tract. R­ CHICKENSSOIL OR BY <6>EATING
INFESTED
EARTH­
WORMS 
" \ 
\ 
\
\
\ 
,
\
\ 
\ 
\ 
This parasite also occurs
in ducks. ~eese. ~uinea
fowls. pea 'fowls, pne:asants ~
and turkeys Q.,s EGGS
MAY INGEST CECAL
E RTHW' 
~~ 
l) 
° a~~ ~q.c PASSED IN FECESWORM EGGS epo °t 
° SO\\S1 eel and develop \'(\ 
[ 83 ] 
Poultry Parasites 
Concrete makes the b 
for milking room, milkro 
nent barns and sheds. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 1 
gritty, roughened surfa< 
surfaces in milkroom, f: 
operator area. A recom 
concrete is 1 part Portlar 
and 3 parts coarse agg~ 
clean water (5 or 6 
cement) to make a plastl~ 
Walls of the milkroon 
be smooth, hard~ and n 
or clay blocks or wood f 
unglazed interior masonr 
Cleaning. Sanitation\ Heterakis gallinae, cecal worm of fowls 
labor saved by observin Worms are natural size; eggs a re magnified x 300 and x 100. 
in and around the buil 
milking room can be sd 
washed down with a hos, 
Gentle handling and im 
cows after milking reduc 
dropped in the milking s 
to move about for a fe 
before bringing them in. 
in the bedded space once 
fresh straw on top. This 
and keep the cows cleane 
as needed or as local re 
daily to at least once a! 
this area. 
Milking and feeding. 

doors to the milking ro 

operator from his worki [ 84 ]

time is involved in hand 

generally be trained to th 

readily if not more easil~ 

June , 1952 
Urbana, Illinois 
University of llIinois. College of Agriculture , and the United States DepartmentCooperative Extension Work in Agriculture and Home Economics: .Acts approved by Congress May 8 and June 30, 1914. of Agriculture cooperating. H . P . R USK, Director. 
15M-6-52-49572 
[ 12 ] 
Poultry Parasites 
Liver lesions of blackhead caused QY a protozoan, Histomonas
meleagridis, which is carried by Heterakis gallinae 
[ 85 ] 
-- -
-
Poultry Parasites 
Concrete makes the b LIFE HISTORY OF THE GIZZARD WORM OF POULTRYfor milking room, milkro 
Cheilospirura hamulosa
nent barns and sheds. 
crushed rock or gravel (l, c,<Z.,,(1.\Op into mature\.,.~~...J?>.(l, v~arasil.surfaces where cows will ---..........::es
~ ADULT PARASITESINFESTEDbroom, or roughening j IN GIlZARDGRASSHOPPERS This parasite also occurs .... \\ n OF FOWLSgritty, roughened surfa< EATEN BY ~=-J in turkeys FOWLS~~
,/" /- ~surfaces in milkroom, fl \
operator area. A recom \ "-~ / 
/ 
concrete is 1 part Portlar / / 
and 3 parts coarse aggi 
S
clean water (5 or 6 
ao.
8--. 
t<lcement) to make a plast ·
~ 
s 
...... !4­
VI "- ~ .Walls of the milkroon U>­ "­
C \be smooth, hard, and n C» \
-d \ ~
or clay blocks or wood f1 ~ \
-S~
~ 
\
\unglazed interior mason!. 
\
1 
Cleaning. Sanitation 
~~ 
b ~~
labor saved by observin GRASSHOPPERS EGINGEST WORM os ' .- GS'Ied and d ~ \QJ'; IN FEeE Sin and around the bui EGGS ~evdoD in 5"\ ~..
milking room can be s 
washed down with a hos 
Gentle handling and im 
cows after milking reduc 
dropped in the milking 
to move about for a few 
before bringing them in. 
in the bedded space once 
fresh straw on top. This 
and keep the cows cleane! 
as needed or as local re 
daily to at least once 
this area. 
Milking and feeding. 
doors to the milking ro 
operator from his worki [ 86 ] 
time is involved in hand 
generally be trained to t 
readily if not more easil 
--------------
--------~ 
June , 1952 
Urbana, Illinois 
University of Illinois, College of Agriculture, and the United States Department Cooperative Extension Work in Agriculture and Home Economics: .Acts approved by Congress May 8 and June 30, 1914.of Agriculture cooperating. H. P. R USK, Director. 
15M- 6-52-49572 
[ 12 ] 
Poultry Parasites 
X23 A B c D I
-, __ .J 
Cheilospirura hamulosa, gizzard worm of chickens and turkeys
Adults, in tissue section, are magnified x 23. (A and C) cross sec­tions of parasites; (B) musculature of gizzard; (D) mucous membrane. 
Cheilospirura hamulosa, gizzard worm of chickens and turkeys
Worms are Yz natural size; eggs are magnified x 80 and x 315. 
[ 87 ] 
P o u l t r y  P a r a s i t e s  
C o n c r e t e  m a k e s  t h e  b  
f o r  m i l k i n g  r o o m ,  m i l k r a  
n e n t  b a r n s  a n d  s h e d s .  .  
c r u s h e d  r o c k  o r  g r a v e l  
s u r f a c e s  w h e r e  c o w s  w i l l  
b r o o m ,  o r  r o u g h e n i n g  
g r i t t y ,  r o u g h e n e d  s u r f a <  
s u r f a c e s  i n  m i l k  r o o m ,  f  
I  
o p e r a t o r  a r e a .  A  r e c o m  
c o n c r e t e  i s  1  p a r t  P o r t l a  
a n d  3  p a r t s  c o a r s e  a g g I  
c l e a n  w a t e r  ( 5  o r  6  ~ 
c e m e n t )  t o  m a k e  a  p l a s t j  
W a l l s  o f  t h e  m i l k r o o n  
b e  s m o o t h ,  hard~ a n d  n o  
o r  c J a y  b l o c k s '  o r  w o o d  f l  
u n g l a z e d  i n t e r i o r  m a s o n t  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n  
i n  a n d  a r o u n d  t h e  b u a  
•
m i l k i n g  r o o m  c a n  b e  s  
w a s h e d  d o w n  w i t h  a  hos~ 
G e n t l e  h a n d l i n g  a n d  i m  
c o w s  a f t e r  m i l k i n g  r e d u c  
d r o p p e d  i n  t h e  m i l k i n g  
t o  m o v e  a b o u t  f o r  a  f e  
b e f o r e  b r i n g i n g  t h e m  i n .  I  
i n  t h e  b e d d e d  s p a c e  onc~ 
f r e s h  s t r a w  o n  t o p .  T h i s  
a n d  k e e p  t h e  c o w s  c l e a n e  
a s  n e e d e d  o r  a s  l o c a l  r e  
d a i l y  t o  a t  l e a s t  o n c e  a !  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o  
o p e r a t o r  f r o m  h i s  w o r k i  
t i m e  i s  i n v o l v e d  i n  h a n d  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  easil~ 
L I F E  H I S T O R Y  O F  A  N E M A T O D E  O F  P O U L T R Y  
C a p i l l a r i a  c o n t o r t a  
A D U L T  P A R A S I T E S  
T h i s  p a r a s i t e  m a y  a l s o  i n f e s t  
I N  C R O P  A N D  
p h e a s a n t s ,  t u r k e y .  r u f f e d  
1 /  ~SOPHAGUS O F
g - r o u s e ,  a n d  b o b w h i t e  q u a i l  
~~ C H I C K E N S  
~ \.<~ 
~ 
i : :  	
" "  
" ' ­
' \
~ 
\
1 ,  	
\
C d  
\
. - D  	
\  
~ 
I
: Y o  
I  
/  
~~ 
~ 	
t  

~ 

E A R T H W O R M S  
a  	 s6~ E G G S  P A S S E D
I N G E S T  P A R A S I T E  
E G G S  
n d  d e v e l o p  i n  f e c .
e s  
a . \ ' . ¢ ;  I N  F E C E S  
[  8 8  ]  
----------------------------------------------------~----- - - - - - -
U r b a n a ,  I l l i n o i s  
J u n e ,  1 9 5 2  
C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  l l l i n o i s .  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  
o f  A g r i c u l t u r e  c o o p e r a t i n g .  H .  P .  R  U S K ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  .  
1 5 M - 6 - 5 2 - 4 9 5 7 2  
[  1 2  ]  
Poultry Parasites 
Capillaria contorta in chicken crop 
Twice natural size . 
Capillaria sp. eggs in mucous membrane of avian crop 
(A) Wall of crop and (B) capillaria eggs, magnified x 160. 
[ 89 ] 
Poultry Parasites 
Concrete makes the b 
for milking room, milk~o 
nent barns and sheds. ' 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa~ 
surfaces in milkroom, f: 
operator area. A recom 
concrete is 1 part Portlal 
and 3 parts coarse aggr 
clean water (5 or 6 ~ 
Symptoms of advanced infestation with Capillaria spp.cement) to make a plasti 
Walls of the milkroon Paralysis and emaciation a re common symptom
s of this disease. 
be smooth, hard~ and no 
or day blocks or wood f] 
unglazed interior masonr ~

,• . ( " ~~l)~
Cleaning. Sanitation 
labor saved by observin ( .
in and around the bui~ 
. - 'Y J
milking room can be s X3 X300 
washed down with a hos 
Gentle handling and i Capillaria spp., a small roundworm found in the crop and 
cows after milking reduc intestines of chickens and turkeys 
dropped in the milking W orms a re 3 times natural size; eggs a re magnified x 150 and x 300. 
to move about for a fe 

before bringing them in. 

in the bedded space once 

fresh straw on top. This 

and keep the cows clean 

as needed or as local re 

daily to at least once 

this area. 

Milking and feeding. 

doors to the milking ro 

operator from his worki [ 90 ] 

time is involved in hand 

generally be trained to th 

readily if not more easil 

June, 1952

Urbana, Illinois 

University of Illinois, College of Agriculture, and the United States DepartmentCooperative Extension Work in Agriculture and Home Economics : Acts approved by Congress May 8 and June 30, 1914. .
of Agriculture cooperating. H. P. R USK, Director. 

15M-6-52-49572 
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Poultry Parasites 
XIOO 
Syngamus trachea, the gapeworm of poultry 
.-lbove) adult worms in the trachea of a pheasant
Below) eggs of S. trachea magnified x 100 and x 300. 
[ 91 1 
-._.,_. " 
.-r-
Poultry Parasites 
Concrete makes the b 
LIFE HISTORY OF THE GAPEWORM OF POULTRYfor milking room, milkro 
nent barns and sheds. " S yngamus trachea 
crushed rock or gravel ADULTS ARE PERMANENTLY
surfaces where cows will ATTACHED TO EACH OTHER 
broom, or roughening 
gritty, roughened surfa( ~~>r, 
surfaces in milkroom, f~ This,' -p;rrasite. 
operator area. A recom also occurs in the turKey,
pheasant/guinea-fowl) andconcrete is 1 part PortIar 
v ~Tious wild hirds
and 3 parts coarse aggx 
clean water (5 or 6 
'i
e 
cement ) to make a plasti 
Walls of the milkroon EARTH
be smooth, hard~ and no WORM 
or clay blocks or wood fl 
...... 
..... 
.....unglazed interior masonr 
Life cycle is
I 
or indirec.t......... ~ EGGS
Earthworms, .snails, .slugs,centipedes, ~ PASS 
hou'seflies as inteTmediate. ~ OUT
ermediate hostCleaning. Sanitation ,
labor saved by observin I 
in and around the buil 
\ 
\ 
\milking room can be sa \

washed down with a hos~ 

Gentle handling and im 

cows after milking reduc~ 

dropped in the milking S' 

to move about for a fe 

before bringing them in. 

in the bedded space once 

fresh straw on top. This 

and keep the cows cleane 

as needed or as local re 

daily to at least once a 

this area. 

Milking and feeding. 
doors to the milking roo 

operator from his workir [ 92 ] 

time is involved in hand] 

generally be trained to the 

readily if not more easil~ 

June , 1952

U rbana, Illinois 

U niversity of Illinois1 College of Agriculture , and the 
United States Department 

Coopera tive Extension Work in Agriculture and H ome Economics: .

of Agriculture cooperating . H . P . R USK, Director. Acts approved oy Congress Ma
y 8 and June 30, 1914. 

15M-6-5~ -49572 
[ 12 ] 
Poultry Parasites 
LIFE HISTORY OF A TAPEWORM OF POULTRY 
Davainea proglottina 
ADULT PARASITES
IN SMALL INTESTINE 
The I'J'P'
• e Se,,~ 
. ~
.}\: "j' " lJ/sI
This parasitl ' causl!s ("'0-7«:blooo/ diarrhea, emaciation) anemia, <' ~h/loss of appetite, and ;droopiness J; ~ ~ 
I C'.x' ~

I ~(' tP 

I ~ ~ 

C"
~ 
'" 
"­
"'\
\ 
\ 
\ 
~INFECTIVE
SNAIL SEGMENT
E~TEN BY CONTAINING
CHICKEN RIPE EGGS 
[ 93 ] 
C o n c r e t e  m a k e s  t h e  b  
f o r  m i l k i n g  r o o m ,  milk~c 
n e n t  b a r n s  a n d  s h e d s .  .  
c r u s h e d  r o c k  o r  g r a v e l  
s u r f a c e s  w h e r e  c o w s  w i l l  
b r o o m ,  o r  r o u g h e n i n g  
g r i t ' t y ,  r o u g h e n e d  s u r f a (  
s u r f a c e s  i n  m i l k  r o o m ,  f ;  
o p e r a t o r  a r e a .  A  r e c o m  
c o n c r e t e  i s  1  p a r t  P o r t l a l  
a n d  3  p a r t s  c o a r s e  a g g  
c l e a n  w a t e r  ( 5  o r  6  
c e m e n t )  t o  m a k e  a  p l a s t l  
W a l l s  o f  t h e  m i l k r o o n  
b e  s m o o t h ,  hard~ a n d  n o  
o r  c l a y  b l o c k s  o r  w o o d  f ]  
u n g l a z e d  i n t e r i o r  m a s o n I  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n  
i n  a n d  a r o u n d  t h e  b u i l  
m i l k i n g  r o o m  c a n  b e  s  
w a s h e d  d o w n  w i t h  a  h o s  
G e n t l e  h a n d l i n g  a n d  i m  
c o w s  a f t e r  m i l k i n g  r e d u c  
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  f e  
b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  o n c e '  
f r e s h  s t r a w  o n  t o p .  T h i s  
a n d  k e e p  t h e  c o w s  c l e a n  
a s  n e e d e d  o r  a s  l o c a l  r e  
d a i l y  t o  a t  l e a s t  o n c e  a J  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o  
o p e r a t o r  f r o m  h i s  w o r k i  
t i m e  i s  i n v o l v e d  i n  h a n d  
g e n e r a l l y  b e  t r a i n e d  t o  t n  
r e a d i l y  i f  n o t  m o r e  e a s i l  
P o u l t r y  P a r a s i t e s  
L I F E  H I S T O R Y  O F  A  T A P E W O R M  O F  P O U L T R Y  
R a i l l i e t i n a  c e s t i c i l l u s  
5
~5 d l Z v e l o p  i n t o  m a l
c . ' /  l i . r e  t  
C1..~o~i<\ ~..Del1-or 
I N F E S T E D  B E E T L E S  '\1>~ ~ - - " " " " " ' : : " ' s  
A D U L T  P A R A S I T E S  
T h i S  par<~site m a y  a l s o  
.~ I N  S M A L L
I N G E S T E D  B Y ,  
i n f l Z s t  q u a i l s ,  t u r k e y s
C H I C K E N S  .  
rn..~ I N T E S T I N E  
)  
a n d  g u i n e a  f o w l s  
l . \  
/ '  / '  O f  C H I C K E N S  
/ '  
/ '  
\  
/  
~
/
" ­
' - - p o  
~ 
~ 
~ 
- 4  
~ 
£  
~ 
o  
L t :  
~ 
t r '
: B  
' \  
~ 
. ,
o  
~ 
\  
« )  
' "  t  ~ 
o  - d  . . . . .  
\  

"C~ 
\ 

' % ' P  
\  
~ ~ 
. ; ; .  . Y .  
\  
%  ~ 
\  
~ ~ 
~ \  
: . : .: , 2 0 ' \  
H o u s e f l i e s  a s  w e l l  a s  d u n g '  
~ 
r "  E G G S
BEETLES~ 
a n d  ~round b e e t l e s  s e r v e
I N G E S T  \~. 
a s  f n t e r m e d i a t l Z  h o s t s  
( C O N T A I N I N G  
E M B R Y O N A T E D  
H E X A C A N T H  E M B R Y O S )
D e p o s i t e d  i n  ~\ac.e~<f.>\ 
P A S S E D  I N  F E C E S
E G G S  
acc~\:.<2.~~ 
e s s 1 b l e  t o  " i n t e . r 1 ' f \ < 2 .  \  
[  9 4  ]  
U r b a n a ,  I l l i n o i s  
J u n e ,  1 9 5 2  
C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s ,  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  
o f  A g r i c u l t u r e  c o o p e r a t i n g .  H .  P .  R U S K ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  .  
1 5 M - 6 · 5 2 - 4 9 5 7 2  
[  1 2  ]  
Poultry Parasites 
X200 
Raillietina cesticillus, a common tapeworm of poultl,y 
VI/orms, attached to intestinal wall (top) are natural sIze. 
Eggs are magnified x 200 and x 500. 
Raillietina echinobothrida, a tapeworm of poultry 
About ;Y.4 natural size. 
[ 95 ] 
Poultry Parasites 
Concrete makes the b 
LIFE HISTORY OF A TAPEWORM OF POULTRYfor milking room, milk~c 
nent barns and sheds. . Hymenolepis carioca 
crushed rock or gravel 
surfaces where cows will CHICKENS
broom, or roughening , 
This parasite also infestsgritty, roughened surfa( quails and turkeys 
surfaces in milkroom, f; 
operator area. A recom 
concrete is 1 part Portlal 
and 3 parts coarse aggi 
~~::nt~~::U~~e :rpl:stl 
tT"Walls of the milkroon 	 «) 
"'1
--5 	
«)be smooth, hard~ and nd 1;j 	
0' 
,..s::
or day blocks or wood f) 
unglazed interior masont 
Cleaning. Sanitation 
labor saved by observin Stable flies also serve as
in and around the buH 	 intermediate hosts ofthis tapeworm

milking room can be sJ 

DUNG BEETLES ~'t. EGGSwashed down with a hos~ lNGEST EMBRYONATED CcesSihle to 	 j termediate ~ (CONTAINING HEXACANtH 
n EMBRYOS) PASSED IN FECESGentle handling and im EGGS 

cows after milking reduc 

dropped in the milking s 

to move about for a fe 

before bringing them in. 

in the bedded space once 

fresh straw on top. This 

and keep the cows deane 

as needed or as local re 

daily to at least once aJ 

this area. 

Milking and feeding. 
doors to the milking ro 

operator from his worki [ 96 ] 

time is involved in hand 

generally be trained to th! 

readily if not more easil 

June , 1952 

Urbana , Illinois 

University of llIinois. College of Agriculture , and the United States Department
Cooperative Extension Work in Agriculture and H ome Economics: Acts approved by Congress May 8 and June 30, 1914. .H . P . R USK, Director.of Agriculture cooperating. 
15M- 6-52-49572 
[ 12 ] 
Poultry Parasites 
Hymenolepis carioca, a tapeworm of chickens, 
quails, and turkeys 
T op, adult worms in gut, natural size; below, adults free, 
magnified x 7Yz. 
[ 97 ] 
--
Poultry Parasites 
"'. 
Concrete makes the b 
for milking room, milk~a 
nent barns and sheds, . 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa( 
surfaces in milkroom, f 
operator area, A recom 
concrete is 1 part Portlal 
and 3 parts coarse agg~ 
clean water (5 or 6 
cement ) to make a plastl 
Walls of the milkroon. 
be smooth, hard~ and nd 
or clay blocks or wood f1 
unglazed interior masonr 
Cleaning. SanitatioIll 

labor saved by observin 

in and around the buq 

milking room can be s 

Eggs of Hymenolepis carioca at three magnificationswashed down with a hos 
Gentle handling and im 
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dropped in the milking 
to move about for a fe, 
before bringing them in' l 
in the bedded space once 
fresh straw on top. This 
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as needed or as local re 
daily to at least once 
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Milking and feeding. 
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operator from his worki [ 98 ]
time is involved in hand 
generally be trained to th 
readily if not more easil 
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Poultry Parasites 
Lesions in crop and oesophagus caused by Trichomonas gallinae 
X4000 
Trichomonas gallinae, the cause of trichomoniasis of
the upper digestive tract 
[ 99 ] 
Poultry Parasites 
Concrete makes the b 
for milking room, milk~a 
nent barns and sheds. ' 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa~ 
surfaces in milkroom, f; 
operator area. A reCOIn 
concrete is 1 part Portlar 
and 3 parts coarse aggi 
clean water (5 or 6 ~ 
cement) to make a plastl 
Walls of the milkroon SqOl - 3
be smooth, hard', and no 
There is bloody diarrhea in cecal coccidiosisor clay blocks or wood fl 
unglazed interior masonr 
Cleaning. Sanitation 
labor saved by observin 
in and around the bui 
milking room can be s 
washed down with a hos~ 
Gentle handling and im 
cows after milking reduc 
dropped in the milking s 
to move about for a fe 
before bringing them in. Gross pathologic lesions in ceca of chicks infected with 
in the bedded space once Eimeria tenella, the cause of cecal coccidiosis 
fresh straw on top. This 
and keep the cows clean t, ~"\l:J f% . 6)) ~ 
as needed or as local re "~ &~I ',c ®@~-G " .~~ ilit:J ~Ir" §>f'.,_ ~ " - , ~ '-(' .'~daily to at least once ~~ ~,.....@1~;.:' r . ~,. '~,A·.:- {f,(:.." '.,~ If!:' ~~ ,__ , 
this area. ~ '~,,- ;'(.<.··.,X300 . 
L2.. __ ~ ~ ~-
Milking and feeding. 
Oocysts of Eimeria spp., coccidia of fowlsdoors to the milking ro 

operator from his worki 
 [ 100]

time is . involved in hand 

generally be trained to th 
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Parasites of Small Animals 
Toxascaris leonina, a large roundworm of dog and cat 
\Vorms are twice natural size; eggs are magnified x 100 and x 300. 
r 101 ] 
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l a b o r  s a v e d  b y  o b s e r v i n  
i n  a n d  a r o u n d  t h e  b u H  
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Parasites of Small Animals 
Toxocara canis, large roundworm of dog and fox 
Worms are 1Yz times natural size; eggs are magnified x 80 and x 315. 
Capillaria aerophila, lungworm of fox 
Worms are 3 times natural size; eggs are magnified x 80 and x 315. 
[ 103 ] 
----
- ---
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Parasites of Small Animals 
Concrete makes the b 
LIFE HISTORY OF A HOOKWORM OF DOGSfor milking room, milkrc 
nent barns and sheds. ' Ancylostoma caninum 
crushed rock or gravel ADULT PARASITES IN SMALL
surfaces where cows wil INTESTINE OF DOGS 
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and 3 parts coarse aggl 
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washed down with a hos 

GentIe handling and im 

cows after milking reduci 

dropped in the milking s 

to move about for a few 

before bringing them in. 

in the bedded space once! 

fresh straw on top. This J 

and keep the cows clean 

as needed or as local re 

daily to at least once 

this area. 

Milking and feeding. 

doors to the milking roo 

operator from his worki [ 104 ] 

time is involved in hand 

generally be trained to thl 

readily if not more easil 
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Parasites of Small Animals 
Ancylostoma caninum, hookworm of dog, cat, and fox 
x80 X300 
Uncinaria stenocephala, hookworm of fox, dog, and cat 
[ 105 ] 
Parasites of Small Animals 
Concrete makes the b 
for milking room, milkrc LIFE HISTORY OF THE HEARTWORM OF DOGS 
nent barns and sheds. . Dirofilaria immitis 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
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. ? ~ 
wolves , foxes and cats (MICROFILARIAE)INGEST
in and around the bui~ 	 ~$i;.$ IN BLOODMICROFILARIA

milking room can be sc WHlLE SUCKING BLOOD 'JieJ-olil, . wacO. ~e;
arIa . \ ~\
e Invade peripherawashed down with a hos~ 

Gentle handling and i~ 

cows after milking reduc~ 

dropped in the milking S' 

to move about for a fe 

before bringing them in. 

in the bedded space once 

fresh straw on top. This ~ 

and keep the cows cleaneI 

as needed or as local re 

daily to at least once a.! 
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Milking and feeding. 
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time is involved in hand] 

generally be trained to tht 

readily if not more easil, 
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Parasites of Small Animals 
Dirofilaria immitis, the dog heartworm 
Microfilariae in blood, magnified x 100. 
Lung of dog, showing adult worms 
ote Dirofilaria il1tmit£s infestation of pulmonary artery. An embryo­
nated egg expressed from a female worm is shown in left- and right-hand
corners at two different magnifications. 
[ 107 ] 
Parasites of Small Animals 
Concrete makes the b 
for milking room, milk~o 
nent barns and sheds. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa( 
surfaces in milkroom, fl 
operator area. A reCOIn 
concrete is 1 part PortIal 
and 3 parts coarse agg 
clean water (5 or 6 
cement ) to make a plastl 
Walls of the milkroon 
be smooth, hard', and n 
or clay blocks or wood f1 
unglazed interior mason! 
Trichuris vulpis in the cecum of a dog 
E gg is magnified x 300. 
Cleaning. Sanitation 

labor saved by observin 

in and around the bui 

milking room can be s 

washed down with a hos 

GentIe handling and im 

cows after milking reducI 

dropped in the milking s 

to move about for a few 

before bringing them in. 

in the bedded space oncel 

fresh straw on top. This 

and keep the cows clean 

as needed or as local re 

daily to at least once 

this area. 

Milking and feeding. 
doors to the milking ro 
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Parasites of Small Animals 
Oocysts of Isospora felis, coccidium of cat and dog 
Oocysts of Isospora bigemina, coccidium of dog 
• !
" 
Oocysts of Isospora sp., coccidium of fox, at two magnifications 
[ 109 ] 
---
Parasites of Small Animals 
Concrete makes the b 
for milking room, milkrc 	 LIFE HISTORY OF A TAPEWORM O
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Milking and feeding. 
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operator from his worki 	 tapeworm. 
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Parasites of Small Animals 
LIFE HISTORY OF A TAPEWORM OF DOGS 

Dipylidium caninum 
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Parasites of Small Animals 
Concrete makes the b 
for milking room, milkrc 
nent barns and sheds. . 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening . 
gritty, roughened surfa( 
surfaces in milkroom, fl 
operator area. A recorn 
concrete is 1 part Portlar 
and 3 parts coarse aggx 
clean water ( 5 or 6 
'1
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cement) to make a plastl 
Walls of the milkroon 
Dipylidium caninum, a common tapeworm of the dog and catbe smooth, hard~ and no 
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Milking and feeding. 
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operator from his worki 
time is involved in hand 
[ 112 ] 
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readily if not more easil 
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Parasites of Small Animals 
LIFE HISTORY OF A TAPEWORM OF DOGS 
Taenia pisiformis 
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Parasites of Small Animals 
Concrete makes the b 
for milking room, milkra 
nent barns and sheds. . 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa( 
surfaces in milkroom, f~ 
operator area. - A recorn 
concrete is 1 part Portlal 
and 3 parts coarse aggl 
clean water (5 or 6 § 
cement ) to make a plasti 
Walls of the milkroon 
be smooth, hard, and no 
or clay blocks or wood ft 
unglazed interior masonr 
Cleaning. Sanitation 
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Gentle handling and im 
cows after milking reducj 
dropped in the milking s· 
to move about for a few 
before bringing them in. 
in the bedded space once 
fresh straw on top. This 
and keep the cows deane Taenia pisiformis, a common tapeworm of the
 dog 
as needed or as local re Worms are natu ral size; eggs are magnified x
 80 and x 315. Bladder 
daily to at least once a worm form, or systic stage, as found in the 
rabbit, is shown on page 117. 
this area. 
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Parasites of Small Animals 
LIFE HISTORY OF A TAPEWORM OF CATS 
Taenia taeniaeformis 
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Parasites of Small Animals 
Concrete makes the b 
for milking room, milkrc 
nent barns and sheds. . 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa( 
surfaces in milkroom, f~ 
operator area. A recom 
concrete is 1 part Portlar 
and 3 parts coarse aggr 
clean water (5 or 6 S 
cement) to make a plastl 
Walls of the milkroon 
be smooth, hard, and no 

or clay blocks or wood fl 

unglazed interior masonr 

Cleaning. Sanitation 

labor saved by observin 

in and around the buil 

milking room can be so 

washed down with a hos~ 

Gentle handling and im 

cows after milking reduc~ 

dropped in the milking s
I
to move about for a few 

before bringing them in. 

in the bedded space once 

Taenia taeniaeformis, tapeworm of the ca
t

fresh straw on top. This 
and keep the cows cleane Wo rms, top, a re twice natural size. 
In center is a cyst from liver of a 
wild g ray rat and the larva which was re
moved from the cyst. B clo'w are 
as needed or as local re 
eggs magnified x 100 and x 315.
daily to at least once a 
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Parasites of Small Animals 
Cysticercus pisiformis, bladder-worm stage or cystic

form of Taenia pisiformis, the dog tapeworm 

In liver of rabbit (top), and from mesentery of rabbit. 
Liver of rabbit infected with Eimeria stiedae,

coccidia of rabbit 

Oocysts in upper right-hand corner are magnified x 315. 
[ 117] 
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Parasites of Small Animals 
Concrete makes the b 
for milking room, milkrc 
nent barns and sheds.. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa( 
surfaces in milkroom, f: 
operator area. A recom 
concrete is 1 part Portlar 
and 3 parts coarse agg~ 
clean water (5 or 6 @ 
cement) to make a plast 
Walls of the milkroon 
be smooth, hard~ and no X80
or clay blocks or wood f 
unglazed interior masonr Cittotaenia variabilis, a tapeworm of rabbit 
Adult worm is about Y3 natural size. Eggs are magnified x 80 and x 300. 
Cleaning. Sanitation 
labor saved by observin 
in and around the bui 
milking room can be s 
~washed down with a hos~ 

Gentle handling and im 

cows after milking reducl >~ - ~ ~ ~, -~~. : 

, ,- ' ..:..
dropped in the milking s 
. .
. .".
'. 
'"WIto move about for a fe '- . .~;j1 
before bringing them in. X40 
in the bedded space once 
X2 ~ ~fresh straw on top. This 
and keep the cows cleane Hasstilesia tricolor, a fluke of rabbit
as needed or as local re 
Left, adult flukes on intestinal mucosa, magnified x 2.daily to at least once al Right, adult free, magnified x 40.
this area. 
Milking and feeding. 
doors to the milking ro 
operator from his worki 
[ 118 ]
time is involved in hand 
generally be trained to th 
readily if not more easil~ 
Urbana, Illinois June, 1952 
University of Illinois , College of Agriculture , and the United States DepartmentCooperative Extension Work in Agriculture and Home Economics: .Acts approved by Congress May 8 and June 30, 1914.of Agriculture cooperating. H. P. RUSK, Director. 
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External Parasites 
Concrete makes the b 
for milking room, milkrc 
nent barns and sheds. . 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfal 
surfaces in milkroom, fl 
operator area. A recom 
concrete is 1 part Portlal 
and 3 parts coarse aggl 
clean water (5 or 6 9 
cement) to make a plastl 
Walls of the milkroon 
be smooth, hard~ and no 
or clay blocks or wood f] 
unglazed interior masonr 
Cleaning. Sanitation 
labor saved by observin 
in and around the bui}j
milking room can be sq 
washed down with a hos 
Gentle handling and im 
cows after milking reduq 
dropped in the milking s 
to move about for a fe 
before bringing them in. I 
in the bedded space once 
fresh straw on top. This 
and keep the cows cleane Mycotic dermatitis (ringworm) on head 
as needed or as local re and tail of cow 
daily to at least once a' Inset at right shows spores and segmented mycelia 
this area. of the fungus Trichophyton sp. magnified x 350. 
Milking and feeding. 
doors to the milking ro 
operator from his worki 
[ 120 ]
time is involved in hand] 
generally be trained to th 
readily if not more easil~ 
June , 1952Urbana, Illinois 
University of Ill inois . College of Agriculture , and the United States DepartmentCooperative Extension Work in Agriculture and Home Economics : .
of Agriculture cooperating. H . P. R USK, Director. Acts approved by Congress Ma
y 8 and June 30, 1914. 
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External Parasites 
Pediculosis (louse infestation) on neck of calf caused by

Haematopinus eurysternus, the "short-nosed"

sucking louse of cattle 

XII 
Nymph and adult louse of Haematopinus 

Magnified x 11. 

[ 121 ] 
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External Parasites 
Concrete makes the b 
for milking room, milk~o 
nent barns and sheds.. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa( 
surfaces in milkroom, f 
operator area. A recom 
concrete is 1 part Portlal: 
and 3 parts coarse aggt 
clean water (5 or 6 
cement ) to make a plastl 
Walls of the milkroon 
be smooth, hard~ and no 
or clay blocks or wood f1 
unglazed interior masonr 
Cleaning. Sanitation 
labor saved by observin 
in and around the bui~ 
milking room can be SG 
washed down with a hosJ Psoroptic mange on neck of cow 
Gentle handling and im The Psoroptes bovis mite, in larva stage, is shown magnifi ed x 80. 
cows after milking reduci The adult mite has 8 legs. 
dropped in the milking s 
to move about for a fe 
before bringing them in. 
in the bedded space once 
fresh straw on top. This 
and keep the cows cleane 
as needed or as local re 
daily to at least once a l 
this area. 
Bovicola bovis, biting louse of cattleMilking and feeding. 
doors to the milking roo 

operator from his workir 
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time is involved in hand] 

generally be trained to th~ 

readily if not more easi1~ 
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-------~ 
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External Parasites 
X35 
Sheep infested with scabies 
The adult mite, Psoroptes av is) is magnified x 35. 
XI~ 
Melophagus ovinus, the common sheep ked 
About I Y2 times natural size. 
[ 123 ] 
External Parasites 
Concrete makes the b 
for milking room, milkrc 
nent barns and sheds.. 
crushed rock or gravel 
surfaces where cows wil 
broom, or roughening . 
gritty, roughened surfa( 
surfaces in milkroom, fl 
operator area. A recom 
concrete is 1 part Portlar 
and 3 parts coarse aggl 
clean water (5 or 6 § 
cement) to make a plastij 
Walls of the milkroon 
be smooth, hard·, and n 
or clay blocks or wood f] 
unglazed interior masonr 
Cleaning. Sanitation 
labor saved by observin Sarcoptic mange in pig 
in and around the builj The mite, Sarcoptes scabiei var. suis) is magnified x 100. 
milking room can be sd 
washed down with a hos 
Gentle handling and im 
cows after milking reducl 
dropped in the milking s 
to move about for a fe 
before bringing them in. I 
X4in the bedded space once 

fresh straw on top. This 
 Haematopinus suis, a louse of swine 

and keep the cows cleane' 
 These adults are magnified x 4. 

as needed or as local re 

daily to at least once a: 

this area. 

Milking and feeding. 

doors to the milking ro 

operator from his worki 

[ 12-+ ]time is 'involved in hand 

generally be trained to th 

readily if not more easil~ 
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-----------~--------------. 
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External Parasites 
A fowl infested with epidermoptic scabies 
An Epidermoptes bilobatus mite, in the adult stage, is shown
in the upper left corner magnified x 80. 
[ 125 ] 
External Parasites 
Concrete makes the b 
for milking room, milkrc 
nent barns and sheds. " 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening 
gritty, roughened surfa( 
surfaces in milkroom, fj 
operator area. A recom 
concrete is 1 part Portlal 
and 3 parts coarse aggl 
clean water (5 or 6 § 
cement) to make a plasti 
Walls of the milkroon 
be smooth, hard, and no 
or clay blocks or wood ft 
unglazed interior masonl 
Cleaning. Sanitation 
labor saved by observin 
in and around the buH 
milking room can be sc 
washed down with a hos( 
Gentle handling and im Scaly leg of fowl caused by mite infestation 
cows after milking reduc~ The causative mite, Cnemidocoptes mutans) is s
hown in the larva 
The adult mite ( lower left) has 8dropped in the milking s stage (upper right) magnified x 100. 
to move about for a fe legs, magnified x 80. 
before bringing them in. 
in the bedded space once 
fresh straw on top. This 
and keep the cows cleane 
as needed or as local re 
daily to at least once al 
this area. 
Milking and feeding. 
doors to the milking roo 
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operator from his worki 
time is involved in hand] 
generally be trained to th 
readily if not more easil. 
June , 1952 
Urbana, Illinois 
University of Illinois , College of Agricultu
re , and the United States Department
. 
Cooperative Extension Work in Agricultur
e and Home Economics: Acts approved by Congress May 8 and Ju
ne 30, 1914. 
H. P. R USK, Director.
of Agriculture cooperating. 
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External Parasites 
J 
') ....
)(151 
Kidney of chicken infested with air sac mite,

Cytodites (Cytoleichus) nudus 

Mite is shown at the right magnified x 75 . 
,; 
Psoroptes cuniculi, the rabbit ear mite 
Adult mite, egg, and numphs are all magnified x 100. 
[ 127] 
C o n c r e t e  m a k e s  t h e  b  
f o r  m i l k i n g  r o o m ,  m i l k r c  
n e n t  b a r n s  a n d  s h e d s .  .  
c r u s h e d  r o c k  o r  g r a v e l  
s u r f a c e s  w h e r e  c o w s  w i l "  
b r o o m ,  o r  r o u g h e n i n g  
g r i t t y ,  r o u g h e n e d  s u r f a .  
s u r f a c e s  i n  m i l k  r o o m ,  f l  
o p e r a t o r  a r e a .  A  r e c o m  
c o n c r e t e  i s  1  p a r t  P o r t l a l  
a n d  3  p a r t s  c o a r s e  a g g r  
c l e a n  w a t e r  ( 5  o r  6  ~ 
c e m e n t )  t o  m a k e  a  p l a s t l  
W a l l s  o f  t h e  m i l k r o o n  
b e  s m o o t h ,  hard~ a n d  n o  
o r  c l a y  b l o c k s  o r  w o o d  f ]  
u n g l a z e d  i n t e r i o r  m a s o n r  
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n  
i n  a n d  a r o u n d  t h e  b u i l  
m i l k i n g  r o o m  c a n  b e  s  
w a s h e d  d o w n  w i t h  a  hos~ 
G e n t l e  h a n d l i n g  a n d  i m  
c o w s  a f t e r  m i l k i n g  reduc~ 
d r o p p e d  i n  t h e  m i l k i n g  s  
t o  m o v e  a b o u t  f o r  a  f e  
b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  o n c e  
f r e s h  s t r a w  o n  t o p .  T h i s  
a n d  k e e p  t h e  c o w s  c l e a n  
a s  n e e d e d  o r  a s  l o c a l  r e  
d a i l y  t o  a t  l e a s t  o n c e  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o  
o p e r a t o r  f r o m  h i s  w o r k i r  
t i m e  i s  i n v o l v e d  i n  h a n d ]  
g e n e r a l l y  b e  t r a i n e d  t o  t h t  
r e a d i l y  i f  n o t  m o r e  easil~ 
E x t e r n a l  P a r a s i t e s  
X 8 . 0 J  
M a n g e  i n  d o g  
A t  l e f t  i s  t h e  m i t e ,  P s o r o p t e s  c o m m u n i s  v a r .  c a n i s ,  i n  n y m p h  s t a g e ,  
m a g n i f i e d  x  6 0 .  A d u l t  m i t e  h a s  e i g h t  l e g s .  A t  r i g h t  i s  a n  a d u l t  m i t e ,  
S a r c o p t e s  s c a b i e i  v a r .  c a n i s ,  a n o t h e r  c a u s a t i v e  a g e n t  o f  m a n g e ,  m a g n i ­
f i e d  x  8 0 .  
[  1 2 8  ]  
U r b a n a ,  I l l i n o i s  
J u n e ,  1 9 5 2  
C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s ,  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  
o f  A g r i c u l t u r e  c o o p e r a t i n g .  H .  P .  R  U S K ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  .  
1 5 M - 6 - : ; , ; !  - 4 9 5 7 2  
[  1 2  ]  
i  
External Parasites 
Demodectic scabies of dog, known also as follicular

mange or red mange 

Note area around commissure of lips, mouth, eye, and

frontal area, together with marked les ions below ear. 

Demodex folliculorum var. canis 
Magnified x 100. 
[ 129 ] 
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External Parasites 
Concrete makes the b 
for milking room, milkrc 
nent barns and sheds.. 
crushed rock or gravel 
surfaces where cows will 
broom, or roughening . 
gritty, roughened surfac 
surfaces in milkroom, fl 
operator area. A recom 
concrete is 1 part Portlal 
and 3 parts coarse aggl 
clean water (5 or 6 g 
cement) to make a plastj 
Walls of the milkroon 
be smooth, hard~ and nd 

or clay blocks or wood f] 

unglazed interior mason! 

Cleaning. Sanitation 

labor saved by observin 

in and around the buil 

milking room can be s 

washed down with a hos 

Gentle handling and im 

cows after milking reduc Notoedric mange in cat 

dropped in the milking The adult mite, Notoedres cat1', is magnified x 1
75 and x 100. 

to move about for a few 

before bringing them in. 

in the bedded space once. 

fresh straw on top. This 

and keep the cows cleane 

as needed or as local re 

daily to at least once ~ 

this area. 

Milking and feeding. 
doors to the milking ro 
[ 130 ]
operator from his worki 

time is involved in hand 

generally be trained to th 

readily if not more easil 
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re , and the United States Department 
Cooperative Extension Work in Agricultur
e and Home Economics : 
. 
H. P. R USK, Director . Acts approved by 
Congress May 8 and June 30, 1914. 
of Agriculture cooperating. 
15M-6-52 -49572 
[ 12 ] 
REFERENCES 

Literature Cited 

1. BENBROOK, E. A., and SLOSS, M. W. Veterinary Clinical Parasitology. IowaState Col. Press, Ames, Iowa. 187 pp. 1948. 
2. CORNBLEET, THEODORE. A reagent for demonstrating fungi in skin scrapings
and hair. Amer. Med. Assoc. Jour. 95, 1743-1744. 1930.
3. GARRISON, P. E. Helminthological technique. 1. Methods for the collection,killing, preservation, and mailing of parasitic worms and their ova. U. S.Nav. 	Med. Bul. 4, 345-354. 1940. 
4. GoRDON, H. M., and WHITLOCK, H. V. A new technique for counting nematode
eggs in sheep feces. Austral. Council Sci. & Indus. Res. Jour. 12, 50-52. 1939.
5. 	 HALL, M. C. A comparative study of methods of examining feces for evi­dences of parasitism. U. S. Bur. Anim. Indus. Bul. 135. 33 pp. 1911. 
6. 	 LOUGHLIN, E. H., and STOLL, N. R. An efficient concentration method (A.E.X.)for detecting helminthic ova in feces (modification of the Teleman technic).Amer. Jour. Trop. Med. 26, 515-527. 1946.
7. 	 MORGAN, B. B., and HAWKINS, P. A. Veterinary Protozoology. Burgess Pub­lishing Co., Minneapolis, .r.,,1inn. 187 pp. 1952. 
8. 	 and HAWK] S, P. A. Veterinary Helminthology. Burgess Pub­lishing Co., Minneapoli s, Minn. 400 pp. 1949. 
9. 	 REBRASSIER, R. E. Identification and life cycles of parasites affecting domestic
animals. Ohio State Univ. Press, Columbus, Ohio. 80 pp. 1940.
10. 	 SHEATHER, A. L. The detection of worm eggs in the feces of animals, and
some experiments in the treatment of parasitic gastritis in cattle. Jour.Compar. Path. and Ther. 36, 71-90. 1923. 
11. 	 The detection of intestinal protozoa and mange parasites by aflotation technique. Jour. Compar. Path. and Ther. 36, 266-275. 1923.
12. STOLL, N. R. On methods of counting nematode ova in sheep dung. Para­
sitology 22, 116-136. 1930. 
13. 	 and HAUSHEER, W. C. Accuracy in the dilution egg counting
method. Amer. Jour. Hyg. 6, March sup., 80-113. 1926.
14. 	 THOMSON, ]. G. Pseudoparasites in the feces of man. Roy. Soc. Med. Proc.19, 14-18. 1926. 
15. 	 WHITLOCK, H. V. A new apparatus for counting small numbers of nematode
eggs in feces. Austral. Council Sci. & Indus. Res. Jour. 14, 306-307. 1941. 
[ 131 ] 
Concrete makes the b 
for milking room, milkrc Other Useful References on Parasitology 
nent barns and sheds. . BAYLlS, H. A. A manual of helminthology, medical and veterinary. Bailliere, 
crushed rock or gravel Tindall, and Cox, London. 1929. 
surfaces where cows will BENBROOK, E. A. List of parasites of domesticated animals in North America. 
Burgess Publishing Co., Minneapolis, Minn. 1952. 1broom, or roughening 
BRUMPT, E. Precis de Parasitologie. Paris, lIasson et Cie. 1949.gritty, roughened surfac 
CAMERON, T. W. M. The internal parasites of domestic animals. A. and C. Black,surfaces in milkroom, f; Ltd., London. 1934.
operator area. A recom CHANDLER, A. C. Introduction to parasitology. 8th ed. John Wiley and Sons, 
concrete is 1 part Portlal New York. 1949. 
and 3 parts coarse aggl ----- and CHOPRA, R N. Anthelmintics and their uses. The Williams and 
Wilkins Co., Baltimore. 1928.clean water (5 or 6 ~ 
EWING, H. E. A manual of external parasites. Chas. C. Thomas, Springfield, Ill.cement) to make a plastl 1929.
Walls of the milkroon Diagnosis and treatment of internal parasites. 3d ed., ChicagoHALL, M. C.
be smooth, hard, and no Veterinary Magazine Corporation, Chicago. 1924. 
or clay blocks or wood ft HALL, M. C. Worm parasites of domesticated animals: Parasites of swine. 
Privately printed by L. A. Merillat, Chicago. 1924.unglazed interior masonr 
HEGNER, R, ROOT, F. M., and AUGUSTINE, D. L. Animal parasitology. Century 
Company, New York. 1929. 
HERMS, W. B. Medical and veterinary entomology. 4th ed., Macmillan Company, 
New York. 1950.
Cleaning. Sanitation H UTYRA, F., and MAREK, J. Special pathology and therapeutics of the diseases of 
labor saved by observin domestic animals. Vol. 1, 4th ed. Alexander Eger, Chicago. 1938. 
in and around the buil MONNIG, H. O. Veterinary helminthology and entomology. Williams and Wilkins, 
Baltimore. 1947.milking room can be sa 
OTTO, G. F., HEWITT, R, and STRAHAN, D. E. A simplified zinc sulfate levitationwashed down with a hos~ 
method of fecal examination for protozoan cysts and hookworm eggs. 
Gentle handling and im Amer. Jour. Hyg. 33, 32-37. 1941. 
cows after milking reducj STEINHAUS, E. A. Insect Microbiology. Comstock PubliShing Company, Ithaca, 
dropped in the milking s N. y. 1946. 
to move about for a few UNDERHILL, B. M. Parasites and parasitosis of the domestic anima
ls. Macmillan 
Company, New York. 1920.before bringing them in. 
U. S. DEPARTMENT OF AGRICULTURE. Yearbook of Agriculture, Keeping Livestock in the bedded space once Healthy. Superintendent of Documents, Washington 25, D. C. 1942. 
fresh straw on top. This l YORKE, W., and MAPLESTONE, P. A. The nematode parasites of vertebrates. 
and keep the cows cleane P. Blakiston's Sons and Company, Philadelphia. 1926. 
as needed or as local re 
daily to at least once al 
this area. 
Milking and feeding. 
doors to the milking roo 
operator from his workir 
[ 132 ]time is involved in hand) 
generally be trained to thi 
readily if not more easil, 
Urbana, Illinois June , 1952 
University of Illinois , College of Agriculture , and the United States DepartmentCooperative Extension Work in Agriculture and Home Economics: .Acts approved by Congress May 8 and June 30, 1914.of Agriculture cooperating. H. P. RUSK, Director. 
15M-6-5:! -49572
[ 12 ] 
Other Illinois Publications 
Single copies of any of the following publications on diseases anddisease prevention in farm animals can be obtained free of charge by
addressing the COLLEGE OF AGRICULTURE, University of Illinois, Urbana. 
Cattle and Horses 
C397 Common Parasites of Horses. 20p. 
C544 Brucellosis of Cattle : How to Control It. 16p. 
C573 Bovine Brucellosis . Planning a Control Program. -1-p.
C656 X-Disease (Hyperkeratosis) of Cattle in Illinois. 8p. 
Swine 
C306 More Profitable Pork Through S\'\;ine Sanitation. 16p. 

C435 Brucellosis in Swine. 12p. 

C-1-71 Swine Erysipelas. 16p. 

C578 Hog Cholera: What It Is and How to Control It. 16p.

Ap-l Save Baby Pigs. 4p. (Tells how to prevent and how to treat
"baby pig disease.") 
Poultry 
C289 Botulism in Fowls. 4p. 

C354 Tuberculosis of Fowls. 12p. 

C430 Fowl Pox. 16p. 

C432 Pullorum Disease of Chicks ("BWD") . 12p. 

C467 Leucemia of Fowls. 16p. 

C485 Coccidiosis of Poultry. 16p. 

C517 Respiratory Diseases of Poultry. 20p. 

C651 Protect Your Poultry Against Newcastle Disease. 16p.
C654 Turkey Diseases - Causes, Prevention, and Control. 32p. 
C670 Fowl Cholera. 8p. 
C674 Incubator Hygiene for Control of Incubator-Spread Chick
Diseases. 8p. 
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labor saved by observin Dipylidium caninum .... . . . .... 111-112 
Dirofilaria immitis ............. 106-107 Nematodirus filicolli s ............ 70-71 
in and around the buiI Notoedres cati ...... .... ........ . . 130 

milking room can be so Eimeria arloingi ................... 79 Oesophagostomum columbianum . . ... 77

Eimeria spp....................... 100 Oesophagostomum dentatum ... . . . 34-35

washed down with a hos Eimeria stiedae .................... 117 Oesophagostomum radiatum ..... . 64-65 

Gentle handling and im Eimeria tenella . . ...... .. ... .. ... .. 100 Oestrus ovis . ................ ..... .80
Epidermoptes bilobatus ............ 125 Ostertagia ostertagi .............. 66-67

cows after milking reduc~ Equipment ........ .. .. .. .. ... .... .. . 6 Oxyuris equi ....... ... . . ...... .. .. .50

External parasites
dropped in the milking s ked, of sheep .... ... . .. .. ... .... . 123 Paramphistomum microbothrioides . . .68 

to move about for a fe lice, of cattle . ..... ... ... ... . 121-122 Parascaris equorum ...... . ...... . 51-52 

of swine ......... . .. .. ... .. ... 124 Physocephalus sexalatus ....... . .... 38

before bringing them in. mites Psoroptes bovis ........ : ... ....... 122 

air-sac mite, of poultry ....... .. 127 Psoroptes communis var. canis . .... 128
in the bedded space once demodectic, follicular or red Psoroptes cuniculi .. ..... .. . . . ... . . 127 
fresh straw on top. This E mange, of dog ............. 129 Psoroptes ovis . .. .. . .... . ..... . .. .123 
I epidermoptic mange, of poultry . 125
and keep the cows deane Raillietina cesticillus .............94-95
notoedric mange, of cat ........ 130 

Raillietina echinobothrida ... ....... .95
psoroptic mange, of cattle .. .. .. 122as needed or as local re 
of dog .... . ..... ... ... ...... 128 Ringworm, of cattle .. ... ... ... . . . . 120 
daily to at least once a of rabbit. .. . ... . ... .... . .. .. 127 Roundworm 
of sheep . . . . .............. .. 123 abdominal worm, of cattle ..... . 60-61 
this area. of horse . . ........ . .. . .... . .... 56
sarcoptic mange, of swine .. ... 124 
scaly leg, of poultry .... . ...... 126 ascarid, of horse and mule .. ... . 51-52 
Milking and feeding. 
doors to the milking roo 
operator from his workir 
[ 134]time is involved in hand] 
generally be trained to th. 
readily if not more easil. 
June, 1952Urbana, Illinois 
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PAGERoundworm (continued) PAGE Setaria equina...................... 56
bloodworm, of horse, see Skin sc rapings, collection of ......... 9
Strongylus spp. preparation of . .. . ........ ... . ... . 10
cecal worm, of poultry ....... .. 83-84 Stephanurus dentatus . .. .. .. . . .. .31-33
common roundworm, of cat. ..... 101 Strongylus contortus, see Haemonchusof dog ............. . . ..... 101 -103 
 contortus
of fox . . . .................. ... 103 Strongylus edentatus .. .. . . ......... .46
of poultry .......... . .... .. . . 81-82 Strongylus equinus ., .. ...... . .. .... 46
of sheep .... ....... ......... 70-71 Strongylus spp.. .. ... .. ........ .47-48
of swine .. .. . ........ . .... .. 26-27 Strongylus vulgari s .... ... .45-46, 48-49
crop worm, of fowls ......... . . 88-90 Sugar solution, use with fecal
filarid, of horse .................. 56 
 specimens .... . ......... .. ... 12-16
gizzard worm, of poultry ...... 86-87 Syngamus trachea ....... .... .... 91-92
heartworm, of dog .. .. ..... . 106-107

hookworm, of cat. ........ . .. 104-105 Taenia hydatigena . ........ ...... . . 110
of dog ........ ...... ...... 104-105 Taenia pisiformis ..... .. . . . 113-114, 117
of fox ........ .. .... ... . .. 104-105 Taenia solium .................. .43-44
kidney worm, of swine ......... 32-33 Taenia taeniaeformi s .... . . . ... 115-116
lungworm, of cattle . ..... ... ... 62-63 Tapeworm, of cat. .. ... . . . .... 111-116
of fox .. .. . ... .......... . ..... 103 of cattle .........................67
of sheep ......... ...... ..... 72-73 
 of dog .. . ... ....... . ... . 110-114,117

of swine .. . ............. . ... 28-30 
 of horse ...... .. . ....... .. ....... 57
nodular worm, of cattle ....... 64-65 
 of man . . . . ..... . ... . .... .43-44, 112of swine ....... .. . .. ........ 35-36 of poultry .......... . ... ... .. . . 93-98 palisade worm ................ .45-49 
 of rabbit . . ...... .... 113-114, 117-118pinworm, of horse . .. ...... . . .... 50 
 of sheep .. ...... .. .. .... ...... 78-79
sclerastome ..... .. ............ .45-49 Thorny-headed worm, of swine .. .41-42
seat worm, see pinwo rm Toxascaris leonina................. 101
stomach worm, of cattle ....... 66-67 Toxascaris limbata, see T oxascari s
of horse .......... . ......... 53-55 leonina

of sheep ......... . .......... 74-75 Toxocara canis .......... . ... .. 102-103
of swine ... .. ........ . ...... 37-38 Trichomonas gall inae ............... 99
whipworm, of goats ........ .. .... 71 Trichophyton sp.... ... ........ . ... 120
of sheep ............... .. ...... 71 Trichostrongylus colubriformis .. .... 76
of swine ................ ... .39-40 	 Trichuris ovis . . . . ........ ... ..... .. 71

Trichuris suis .. ........... .. .... 39-40
Sarcoptes scabi ei var. can is ...... 128 Trichuris vulpis . ....... . ... ... ... . 108
Sarcoptes scabiei var. sui s .......... 124
Setaria cervi ........ . ........ .. .60-61 
 Unci naria stenocephala ..... .. .... . 105 
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Concrete makes the b 
for milking room, milkrc 
nent barns and sheds.. 
crushed rock or gravel 
surfaces where cows wil' 
broom, or roughening . CORRECT DIAGNOSIS is the first step in the successful 
gritty, roughened surfal treatment and control of parasitic diseases of farm animals 
surfaces in milkroom, fl 's
- diseases that take heavy toll each year in the country
operator area. A recom 
flocks and herds. But gross evidence of parasitism oftenconcrete is 1 part Portlal 
and 3 parts coarse aggl cannot be found, and the microscope must be depended 
clean water (5 or 6 ~ on to track down the offending parasite or its eggs and 
cement ) to make a plastl 
clinch the diagnosis. Fortunately an increasing number of 
Walls. of, the milkroon 
veterinarians are using approved microscopic procedures inbe smooth, hard, and no 
order to give better service to the livestock industry in theor clay blocks or wood f) 

unglazed interior masont field of parasite control. 

The equipment and technics described in this circular 
have given satisfactory results in veterinary diagnostic work 
Cleaning. Sanitation at the University of Illinois. It is expected that the photo­
labor saved by observin graphs, photomicrographs, and diagrams of the life cycles 
in and around the bui] 
of numerous parasites reproduced here will prove a val­
milking room can be s 
uable guide to the practitioner in interpreting the findingswashed down with a hos( 
Gentle handling and im of the microscope . 
cows after milking reduo 
dropped in the milking 
to move about for a fewI 
before bringing them in. 

in the bedded space once 

fresh straw on top. This 

and keep the cows cleane 

as needed or as local rel 

daily to at least once a: 
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